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HANDBOOK  ON  SPECIAL  WORKS. 

TECHNOLOGICAL  LINES  OF  INDUSTRIAL  ENTERPRISES. 

Ye.  Ya.  Nikolayevski y. 

Paqe  2. 

Handbook  on  special  works.  Technological  conduits/manifolds  of 
industrial  enterprises.  Ed.  2nd,  revised  and  sup.  Edited  by  Ye.  Ya. 
Nikolayevskiy.  N . ,  Stroyizdat,  1972,  p-887  (Minmontazhspetsstroy . 
State  design  institute  of  Giprometallurgmontazh) . 

Handbook  consists  ot  two  sections.  The  first  section  contains 
the  information  about  snirts  and  the  parts  of  conduits/aanif olds  from 
different  materials  -  steels  of  the  carbide  and  alloyed,  nonferrous 
metals  and  alloys,  plastics,  with  internal  anticorrosive  coatings, 
etc.;  about  reinforcement,  supports,  suspensions  and  materials,  used 
in  production  in  the  pipeline  worrs.  In  the  second  section  is  given 

the  information  about  the  manufacture  of  parts  and  assemblies,  the 

[Translator's  note:  Throughout  document  duct  should  read  tube  or 
pipe,  reinforcements  should  read  fittings] 
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special-purpose  assembly  of  technological  conduits/manifolds, 
including  -  vacuum,  oxygen,  high  pressure,  oil- lubricants  and 
hydraulics,  etc,;  about  tasting  ana  putting  to  use  of  the  assembled 
communications  and  shaping  of  delivery  technical  documentation. 

Special  attention  is  given  to  the  industrial  methods  of 
production  ir.  the  pipeline  nocks.  The  materials  of  handbook  are 
considerably  renovated  and  supplemented  by  the  information  about 
changes  in  the  region  of  technology  of  manufacture  and  assembly  of 
technological  conduits/ manifolds. 

Handbook  is  intended  for  engineers,  technicians,  works 
superintendents,  masters  and  foremen  of  the  construction-assembly 
organizations,  and  alsc  tor  tne  workers  of  operational  service,  who 
are  occupied  by  manufacture  ana  assembly  of  the  technological 
conduits/manifolds  of  industrial  enterprises. 

Page  3. 

Preface. 

Successfully  accomplished  in  our  country  in  accordance  with 
directives  of  XXIV  Congress  of  the  Communist  Party  of  the  soviet 
Union  building  of  enterprises  in  the  most  important  fields  of 
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industry  on  the  basis  of  new  equipment  and  advanced  technology  and 
occurring  basic  changes  in  the  technological  production  processes 
touched  production  in  the  installation  works. 

Substantial  changes  occurred  in  the  region  of  the  assembly  of 
technological  conduits/ manif olds. 

The  decisive  factor  of  tne  perfection  cf  technology  of  the 
assembly  of  technological  conduits/manifolds  is  the  transfer  of 
maximally  possible  volume  of  wonts  from  assembling  zone  into 
preparing  workshops  or  to  plants. 

1  hat  released  into  1964  handbooks  on  special  works  the 
"Technological  conduits/manif olds  of  industrial  enterprises" 
encompassed  the  wide  circle  of  tne  questions,  connected  with 
manufacture  and  assembly  of  tecbaoiogica 1  conduits/manifolds. 
However,  the  occured  in  recent  years  chanqes  in  technology  of  the 
assembly  of  conduits/manifolds  required  the  treatment/processing 
handbook. 

In  the  second,  reworked  and  enlarged  edition,  are  reflected  t 
new  progressive  methods  of  the  assembly  of  conduits/manifolds,  and 
are  also  given  information  on  organization  and  production  in  the 
works  contemporary  industrial  methods  on  the  basis  of  advanced 
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technology. 

In  the  first  section  of  nandnook  is  given  the  information  about 
shirts  and  the  parts  of  the  conduits/manif olds  of  different 
designation/purpose,  reinforcement,  supports,  suspensions  and 
materia  Is, 

In  the  second  section  of  uanduook  are  given  to  recommendation 
regarding  the  organization  of  the  works,  connected  with  the 
manufacture  of  units  and  the  assembly  of  conduits/manifolds  by  most 
progressive  methods,  and  also  tecnnical  requirements,  norms  and 
rules,  which  regulate  production  in  these  works.  Special  attention  is 
given  to  the  industrial  method  ot  the  blank  of  tube  units,  which 
makes  it  possible  to  dismember  complex  technology  of  the  manufacture 
of  conduits/manifolds  to  the  simple  operations,  which  do  not  require 
efficiency  of  workman,  anu  to  estiDlish/install  in  this  case  strict 
control  of  the  quality  of  worms. 

The  information  about  veld  and  special  treatment  of  ducts  is 
given  in  the  volume,  necessary  in  production  in  the  works  in  the 
sections,  which  do  not  have  tne  narrowly  specialized  profile/airfoil. 

In  handbook  are  used  tne  materials  of  the  number  of  planning  and 


assembling  organizations 
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observations  and  proposition  should  be  directed  to:  Moscow, 

K-31,  Kuznetsk  bridge,  9,  stroyiiaat  or  it  is  direct  into  the  design 
institute  of  Gipronetallury aontazu  to:  Moscow,  E-264,  9th  park  ul,  e. 
35/36. 
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Pa  g  e  4  . 

First  section. 

DUCTS  AMD  PARTS  OF  THE  CONI) UITS/MA NI FOLD S  OF  DIFFERENT  PURPOSE. 

Chapter  I. 

BASIC  INFORMATION  ABOUT  DUCTS  AND  CONDUITS/NA NI FOLDS. 

§  1.  Materials  of  metallic  conduits/marifolds. 

1.  Steels  carbide  and  alloyed. 

Carbon  steels  of  usual  guality  according  to  GOST  330-71, 
supplied  with  the  guaranteed  mecnanical  properties  (group  A),  are 
marked  by  letters  St.  and  oy  ordinal  number  an  increase  which 
indicates  an  increase  in  the  quantity  of  carbon  in  steel,  for  example 
St.  1,  St. 2,  St. 3  and  sc  forth. 

steels,  supplied  witn  guarantee  by  the  chemical  composition 
(group  B)  ,  additionally  mark  oy  letter  B,  for  example  BSt.  1,  BSt.2, 
BSt.l.  Steels,  supplied  with  tne  guaranteed  mechanical  properties  and 
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co  the  chemical  composition  (group  C) ,  have  in  front  of  a  letter  V, 
for  example  VSt.3,  VSt.4  and  so  forth.  To  the  designations  of  the 
trademarks  of  rimming  steel  is  added  the  index  "kp",  semikilled  -  an 
index  "ps"  and  killed  -  an  inaex  of  "sp"  (St.3kp,  8St.4ps,  VSt.3sp, 
etc.),  but  for  the  designation  of  the  category  of  steel  is  added  at 
the  end  the  number  of  category,  foe  example  St. 3ps2,  BSt. 3kp2, 
VSt.Ups2. 

Carbide  fine  steel  according  to  GOST  1050-60*,  having  groups  I 
and  1 1,  mark  by  two-place  numerals  05,  08,  10,  15,  20  and  so  forth 
showing  the  average  carbcn  content  in  one  hundredths  of  a  percent. 

For  example,  steels  of  brands  08  and  15  contain  respectively  on  the 
average  of  approximately  0.08  ana  0.15o/o  of  carbon.  The  trademarks 
of  steel  with  the  increased  content  of  manganese  are  additionally 
designated  by  beechnut  g  (15G,  206  and  so  forth). 

narking  alloy  steels  (according  to  GOST  5058-65*  and  4543-71) 
and  highly  alloyed  -  according  to  GOST  5632-61*  consists  of 
letterings  of  the  alloying  elements,  which  are  contained  in  this 
trademark  of  steel,  and  tne  following  after  them  numerals,  which 
indicate  the  approximate  content  of  this  element/cell  in  percentages, 
it  :;s  quantity  exceeds  1.5o/o. 


Page  5. 
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The  numerals  before  lettering  indicate  the  average  carbon 
content  in  steel:  according  to  GOST  5058-65*  and  4543-71  -  in  one 
hundredths  of  a  percent,  and  according  to  GOST  5632-61*  -  in  the 
tenths  of  percentage.  In  the  trademarks  of  steels  according  to  GOST 
5632-61*  numerals  in  front  are  not  placed,  if  a  quantity  of  carbon  in 
steel  is  not  limited  by  low  limit  with  upper  Unit  of  0.09o/o  and 
more;  with  carbon  content  to  0.04o/o  in  front  of  lettering  is  placed 
sign  00;  with  carbon  content  tree  0.04  to  O.O80/0  -  sign  0.  Letter  A 
at  the  end  of  the  trademark  of  steel  according  to  GOST  4543-71 
indicates  the  high  quality  of  steel,  while  letter  Sh  -  to  the 
especially  high  quality  trademark  of  steel.  For  example,  high  quality 
chrome-nickel  steel  12K4NJA  according  to  GOST  4543-71,  which  contains 
about  0.12o/o  of  carbon,  is  less  than  1.5o/o  chromium  and  about  3o/o 
of  nickel,  but  letter  A  indicates  the  high  quality;  steel  OKh18Nl2T 
according  to  GOST  5632-61*  -  chrome-nickel-titanium,  that  contains 
not  more  than  O.O80/0  carbon,  aoout  I80/0  of  chromium,  about  12o/o  of 
nickel  and  less  than  1.5o/o  titanium. 

The  mechanical  properties  and  the  chemical  composition  of  carbon 
and  alloy  steels  are  given  in  Table  1-9. 
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Key:  (1).  Designation  in  brands/marks.  (2).  Name  of 
(3).  Chemical  symbol.  (4).  Steel  and  pig  iron.  (5). 
nonferrous  metals.  (6)  .  Nitrogen.  (7)  .  aluminum.  (8) 
Vanadium.  (10).  Tungsten.  (11).  iron.  (12).  Cadmium. 
(14).  Magnesium.  (15).  Manganese.  (16).  Copper.  (17) 
(18).  Nickel.  (19).  Niobium.  (20).  Tin.  (21).  Lead. 
(23).  Silver.  (24).  Titanium.  (2S) .  Phosphorus.  (26) 


ele ment/cell. 
alloys  of 
.  Bohr.  (9) . 

(13).  Silicon. 

.  Molybdenum. 
(22).  Selenium. 

.  Chromium.  (27). 
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Table  1.  Mechanical  properties  of  carbon  steel  (GOST  380-71). 
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Note.  Index  «T  and  6S  tney  are  given  for  thicknesses  to  20  ma. 

Key:  (1).  Trademark  of  steel.  (2).  kg/mm*,  are  not  less.  (3).  it  is 
not  less.  (4).  St.  (5).  St.lsp.  (b)  .  St.lkp. 

Table  2.  The  chemical  ccapositicn  of  carbon  steel  in  o/o  (GOST 
380-71) . 
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Note.  For  the  trademarks  of  steel  BSt.1-BSt.6  the  content  of 
chromium,  nickel  and  copper  must  tie  not  more  than  0.3o/o,  and  arsenic 
-  is  not  more  than  O.O80/0. 


Key:  (1).  Trademark  of  steel.  (2)  .  steel.  (3).  it  is  not  more.  (4). 
KP.  (5),  ps.  (6).  sp.  (7).  ii St.  BSt .  3k p.  (9).  BSt.  3ps.  (10). 


DOC  -  79134701  PAGE 


Page  7. 

Table  3.  Mechanical  properties  of  carbon  fine  steel. 


Key:  (1)-  Trademark  of  steel.  kg/mm2.  (3).  kgf»a/cm 

not  less.  (5).  Group.  (6).  KP. 
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Table  4. 
1050-  6  0** 


Ke  y :  ( 1 )  . 
KP.  (5). 


The  chemical  composition  of  carbide  fine  steel  in  o/o  (GOST 
and  GOST  *54  3-71)  . 
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0.1/  I».  t7 
o,i  7  <*.  U* 

F pynna  / 

0.25-0.5 
0,35—0,65 
0.25-0.5 
0,:i6— 0,65 
0,25-0.5 
0.35-0.65 
0,25— 5 
(l.tt— 0.65 

0.5— (i#a 

11,5— O.K 

«, 

0,01 

0,035 

0.04 

(1,06 

0.04 

0.04 

o.ot 

0.04 

0,04 

n,«»4 

0.04 

0./>4 

0.»* 

0.0*1 

0,04 

0,04 

0,01 

0,04 

0.01 

0.04 

0,<M 

0,0| 

0,01 

0.04 

0,04 

0.04 

0.1 

o.l 

O.IS 

(J.1S 

0.25 

0.25 

0.25 

0.25 

0.25 

•1.2  i 

O.il 

0,2$ 

0.25 

0.25 

<>.25 

0.25 

0,25 

0.25 

0,2.5 

0,25 

0.25 

(l,2S 

0,2.5 

o.:5 
«.  2$ 
0.25 

(S>  r pynna  II  (rOCT  4543-71) 

isr 

n.u— 0.19 

0.17-0.37 

0,7-1 

0,03* 

0.096 

0.3 

0.3 

jor 

0.17-0.21 

0. 17-0.17 

0,7-1 

0.033 

0,095 

0,3 

0.3 

0.22-0.3 

0,17-0.37 

0.7-1 

0.035 

0.035 

0.3 

0.3 

301' 

0.27-0.35 

0.17-0,37 

0,7-1 

0,035 

0,035 

0.3 

0.3 

AST 

0,32—0,4 

0,17-0.37 

0,7—! 

0.095 

0.091 

0.3 

0.3 

401* 

(1.37— 0,4o 

0.17-0.37 

0,7—1 

O.OOS 

0,036 

0.3 

0.3 

«r 

0.42—0,5 

0.17-0.37 

0,7-1 

o.oas 

0.036 

0.3 

0.3 

Trademark  of  steel.  (2).  it  is  not  more.  (3).  Group.  (4). 


Up  to. 


Table  5.  Mechanical  properties  of  low-alloy  structural  steels  (GOST 
5058-65*)  . 
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Tmiz  X 


0) 

>Mipu  CTM. 

«. 

«T 

•a.  % 

(?) 

Ut-mfr* 

(4)  uelMM * 

^ i/)  He  neHte  | 

uxrc . 

50 

35 

22 

A 

i^xciia . 

50 

35 

21 

3 

nr . 

40 

29 

21 

3,5 

\*r . 

32 

22 

3.5 

•jars . 

45 

3! 

21 

3 

urj . 

47 

34 

21 

14 

loraci . 

m 

3S 

21 

4 

Key:  (1).  Trademark  of  st««l.  (2).  kg/aa*.  (3).  kgfwa/cm*.  (4).  it  is 
not  less. 


Table  6.  The  cheaical  ccaposition  of  low-alloy  structural  steels  in 
o/o  (GOST  5058-65*). 


ro 

Mapm 

C  ravin 

c 

SI 

Mil 

Cr 

Nl 

Cu 

M.xrc 

0,11— 0,  lu 

0,1—0, 7 

0.9-1. 3 

0,5 — 0,8 

0.3 

0.3 

l.iXCHA 

0, 12— 0*1  ft 

0,4-0, 7 

0.4-0.7 

0.6-0.9 

0,3 — 0.6 

0.2— 0.1 

nr 

0, 12 — 0, |H 

0.17 — 0,37 

n,7-i 

0.3 

0.3 

0.3 

ii»r 

0,  111— II,  •{} 

0.17-0,37 

o.R—i,  ir» 

0,3 

o,3 

0.3 

Wi 

^0,1 2 

0.17-0.37 

1 ,4—1,8 

0,3 

0.3 

0.3 

urj 

o.u— o.m 

0. 17-0.37 

1.2— 1  .ft 

0.3 

0.3 

O.i 

mr.'Ci 

<0,12 

0,9— 1.2 

1,3-i.ta 

0,3 

0.3 

0.3 

Note.  The  content  of  phosphorus  aust  be  not  aore  than  0.035o/o 
and  sulfur  not  aore  than  O.Q4o/o, 
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2.  Steels  highly  alloyed. 
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High-alloyed  corrosion-resistant,  high-teaperature 
(oxidation-resistant)  and  higa-teaper ature  (strength)  steels  are 
intended  for  a  work  under  conditions,  which  require  high  heat 
resistance  and  resistance  to  corrosion. 

The  chemical  composition  and  the  density  of  steels  with  the 
delivery  of  ducts  are  given  in  Taoie  10. 
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Table  7.  Mechanical  properties  of  alloy  structural  steels  (GOST 
4543-71)  . 


Mfmt 

mu 

)  TllM»tn  t  OTOK- 

*T 

*. 

♦ 

to  v 

UUM  cacromMmm  HM 

\5)  km/ mm1 

% 

KMM/taf 

JoUmctp 
or  nt  mt  • 

KM  »  MM, 
■e  Mtutt 

mpAoc- 
TM,  Ht 
6oa  ce 

v  Me  Mcntc 

!5X 

4.5 

179 

70 

50 

12 

45 

7 

a ox 

4.5 

179 

90 

55 

11 

40 

6 

XX 

4,4 

187 

90 

70 

12 

45 

7 

36X 

4,3 

197 

95 

75 

11 

45 

7 

38XA 

4.2 

207 

95 

80 

12 

50 

9 

40X 

4.1 

217 

100 

80 

10 

45 

6 

io n 

4,3 

197 

43 

25 

22 

so 

lsxr 

4.4 

187 

90 

75 

to 

40 

— 

«xrrp 

4 

*  229 

100 

80 

11 

45 

8 

asxr« 

4.2 

207 

93 

80 

14 

55 

8 

15XM 

4.5 

179 

45 

28 

21 

55 

12 

30  XM 

4 

229 

95 

75 

11 

45 

8 

XXMA 

4 

229 

95 

75 

12 

50 

9 

3SXM 

3.9 

241 

95 

55 

12 

45 

8 

15X* 

4.4 

187 

75 

55 

13 

50 

8 

«X«A 

3.9 

241 

90 

75 

10 

50 

9 

12XH2 

4,2 

207 

80 

60 

12 

so 

9 

30XrCA 

4 

229 

110 

85 

10 

45 

5 

asxrcA 

3.9 

241 

165 

130 

9 

40 

4 

Key:  (1).  Trademark  of  steel.  (2).  Hardness  in  annealed  or  tempered 
state  HB.  (3).  kg/mm2.  (4).  kgf*m/cm2.  (5).  diameter  of  impression  in 
mm,  is  not  less.  (6).  hardness  aumuer,  is  not  more.  (7).  it  is  not 
less. 


Table  8.  The  content  of  phosphorus,  sulfur,  coppers,  nickel  and 
chromium  in  alloy  structural  steels  in  o/o,  are  not  more  (GOST 
4543-71)  . 
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^  ^Kareropaa  ctu> 

P 

S 

Cu 

Ni 

Cf 

li) 

'  KaHacraauuaa . 

0,035 

0,03-5 

0,30 

0,30 

0.30 

Bwcoaaaaaacraeaaaa  .  .  . 

0,025 

0,025 

0.30 

0.30 

0.30 

4\Oco6o  aaMaaouaccTMaaaa 

0,095 

0,015 

0.95 

0.30 

0.30 

Key:  (1).  category  of  steel.  (2).  Good-quality.  (3).  High  quality. 
(4)  .  Especially  high  quality. 
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Table  9.  The  chemical  composition  of  alloy  structural  steels  in  o/o 


(GOST  454  3-71). 


(t\  i 

1  rpyiina  ctui 

*^Map«a 

CTM« 

c 

SI 

Ma 

a 

&)  npMN«  »«e> 
MCMTU 

^  XpoMitcTan 

15X 

•jox 

3nx 

35X 

38XA 

40X 

o.r>— o.is 

0,17 — 0/23 
0.24-0,32 
0,31—0,39 
0.33—0.4:2 
0.36—0.44 

0.17-0.37 
0.17— 0. 17 
0.17-0.17 
0,17-0,37 
0,17— 0. 17 
0.17— 0.J7 

0,4— 0,7 
0.S-O.8 

0. 5-0.8 
0,5— 0,8 
0,5— 0.8 
0,5— 0.8 

0,7—1 

0.7-1 

0,8— 1,1 
0,8— 1.1 
0,8— 1,1 
0.8-1, 1 

- 

ion 

0.07-0,  IS 

0,17-0,37 

1 .2—1 .9 

- 

- 

jjf  ^  XpOMOMapriNuosaa 

isxr 

aoxrrp 

3sxr«> 

0.  IS— 0.21 
0.38—0.45 
0,31—0.38 

0.17-0.37 

0.17—0.37 

0.17—0.37 

0.9— 1.2 
0.7— 1.0 
0.95-1.25 

0.9— 1.2 
0.9— 1.1 

1.0 — 1,3 

Tl  0.03—0.09 

V  0,00—0.13 

(^))  XpOMOMo.iHfljeHOtaa 

15XM 

30XM 

30XMA 

35  XM 

0,11-0.18 

0,26—0.34 

0.26-0.33 

0,30—0,4 

0.17-0.37 

0.17-0,37 

0.17—0.37 

0.17—0,37 

0.4-0.7 
0,4— 0,7 
0,4— 0,7 
0,4— 0,7 

0,8-1. 1 
0,8-1. 1 
O.t-I.l 
0,8— l.l 

Mo  0.4—0,91 

Mo  0.11-0.21 

Mo  0, 19-0.21 

Mo  0,19—0,21 

15X0 

40X*A 

0,12—0,18 

0.37-0.44 

0.17-0.3? 
0.17 — 0,37 

0.4— 0.7 
0,1 — 0.9 

• 

0.9-1, 1 
0.9— 1,1 

V  0.09-0.11 

V  0.1-0.19 

XpoHOHUKUiciaa 

I2XH2 

0.09—0,10 

0.17-0.37 

0,3— 0.9 

£291 

Nl  1.9— 1,9 

aoxrcA 

3SXrCA 

0,29—0.34 

0.32-0.19 

0.9— 1.2 

1.1 — 1.4 

9.9—  1.1 

9.9- 1.I 

0,9— 1,1 
1,1— 1,4 

- 

Key:  (1).  Group  of  steel.  (2).  Trademark  of  steel, 
elements/cells.  (4).  Chronic.  (5).  Manganous.  (6). 
(7)  .  Chromiuramolybdenum.  (8).  cnronovanadium.  (9). 
(10).  Chrome-silicon  manganese. 


(3).  Other 

Ch rone- nanganese, 

Chrone-nickel. 
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Pages  11-19.  Table 

10.  The 

cbeaicax  composition  of  high-alloy  steels 

in  o/o. 
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IMWeUIH 


rOCT  5632—61* 

’io  0,15  I^Ao  0.S  l^o  0.5  |  4,5 — 6  | 


>  0.15  |  »  0.5  j  >  0.5  |  4.5—5  | 


|  0.015  |  0.03  |  7.05 


0.\  .'0H|«C3 


|  32KI 


|  3114% 


\  37KI7 


|  3110*5 


|  311439 


37K37  311349 


311732 


0X/2II1T 

31151 

I0.MIH5T) 

IX2IH5T 

31 1011  | 

IXHH1IB26P 

3II605P 

M7HI3M2T 

(X18HI2M2T) 

311448 

XI7MI3M3T 

311432 

0XI7HI6M3T 

3H580 

OOXI8HIO 

311842 

0XI8HI0 

3*0 

(0XI8H9) 

XISH9 

3511  1 

(1X18H9)  1 

2XI8H9 
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OXllMIOT 
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|  0.09— 0.15  |  “fto  0,6  |  >  0,6  |  12— 14 
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|  >  0.00  |  2-3  |  >  |.S  |  19-22  | 


>  o.no  Kflo  o.o 


0,025 

0,03 

0.025 

0,03 

-  |  Tl  S.C-0.8  |  0.0SS  1 0.033  I  7.7 


-  I  Tl  S.C-0.0  |  0.026  1 0.035  |  7.6 


-  I  0.010  |  0.035 


12-15  |  -  |  0.025  1 0.035  (  7.7 


0.00-0.14  pio  0.0  (C%4»  0.0  |  20-22  | 

0.07-0.13  I  >  0.6  1-1  I  13—10 


o  0.1  fiflo  0,8 
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1—2  16-10 


1-2  16-10 


17—19 

0-11 

1—2 

17—10 

0-10 

1  ’-J 

17-10 

0-10 

1  *-* 

17-10 

0-1. 

Tl  0,1 — 0.6 

0.4125 

0.UU 

Tl  0.10-0.0 

0.1125 

0,035 

B  *o  0.006 

W  2-2.70; 

Nb  0.0— 1.3 
C«  ao  0.01 

0,02 

0.035 

Tl  0.3— 0.0 
Mo  1,0— 2.0 

O.OJg 

0.015 

Ti  0.3 — 0,6 
Mo  3-4 

0.02 

0.035 

Tl  0,3— 0.6 
Mo  3—3,5 

0.02 

0.035 

- 

|  0.02 

|  0.035 

0.00  1 0.035 


0-11  I  TI6.C-0.0j  0.00  1 0.005 
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UttMKTM 
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3H1T 

(IXI8H9T) 


31  [402 
(XI8HI1B) 


1-2  17-19  9-11  Tl  l.(C  —  0,02  0.(01  7.9 

0,09)— 0,7 


|  .  0.09  (  »  O.S  |  1—2 


»  0,12 


1—3  17—19  11— IS  Ti  S.(C  —  0.02  0.035  7.9S 

0.02)— 0,7 


17-19  11-13  Nb  9.C-1.2 


22-2*  |  17-20  | 


|  22-2*  |  17-20  | 


311628 

>  0.06 

311913 

»  0.06 

|  0.02 

0.035 

0.02 

0.035 

Mo  1.9— 2. S 


22—25  29—29  I  Tl  O.S— 0.9  0.02  0.03S  7.96 

I  Mo  2.5 — 3 
i  Co  2.5— 3,5 


X2SH20C2  I  311291  |  »0.2  |  2-3  |  >  1.5  |  24— 27  |  19-21  |  —  |  0,0!  1 0.03 

rOCT  10493-63 

XXMB  |.  —  |  0.15-0.2  |  <0.4  |  0,2S-0.s|  2.5-3  I  <0.2*  I  Mo  O.S— 0.7  I  0.03  1 0.03 


0X19III0T  |  311114 


3H1T 


IX13C2M2 


0X16H15M3 


IM6III5M3B  I  311847 


OOXI6III5M36  3II844E 


rOCT  10493-63 

|  0.04—0.01  ft.M  I  |  17-19  |  9-11  |  Tl  5.C-0.6  |  0.02  1 0.035  | 


|  0.07-0.1  [  »  0.8  |  1-2  |  17-19  |  9-11  |  Tl  3.C-4).*  j  0.02  1 0.035  I  7,9 


1. 4-2,1  pRo0.6  I  12-14  |  Ao  0,3  I  Mo  1,2-2  |  0.02  1  0.03  |  - 


»  0.8  |  >4— 17  |  14—19  |  Mo  2,5 — 3.5  |  0.03  1  0.03  |  — 


liliMil 


15—17  14—16  Mo  2.7— 3.3  0.015  0.025 

Nb  0.4 — 0,9 


12XM<t>  i 

0,08-0.15 

31119 

0,22-0,29 

0.04  ,  0,6  >  0.8  15-17  14-16  Mo  2,5-3  0.0 2  0.035 

j  Ill  |  Nb  0,4— 0,6  |  |  | 

rOCT  10500-63 

0.09— 0,16  |  0.015— 0,3  j  0, 4-0,7  jo, 4— 0.6|  <0,23  |  Mo  0.4— 0.6  |  0,025  |  0.03  | 


<0.25  Mo  0,25-0.35 
V  0.15-0.3 


V  0. 15-6.9 
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20X3MB*  3H4I5.  0.16-0,24  1  0,17-0,37  0,25—0,5  2.6-3, 

311579 


SI 

Mn 

0.17-0,37 

0.4— 0,7 

0,17—0,37  j 

0.25-0,3 

tlpMM 

ntHMTU 


<0.25  Mo  0.9-1, 1  0,026  0.03 

V  0,3 — 0.6  I 


,3  <0.26 


w 

Mo  0,5— 0.7 
V  0.05—0.18 


W  0,3 — 0,6  0.026  0.08 

Mo  0,36-0,65 
V  0.6-0.36 
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Notes:  1.  The  content  of  sulfur  in  the  ducts,  which  are  subject 
to  weld  and  supplied  according  to  GOST  9940-72  and  9941-72,  must  not 
exceed  0.02o/o. 

2.  For  ducts  according  to  GOST  10498-63  of  steel  of  brand/mark 
lKh16N15MZB  (EI847)  ratio  of  niobium  to  carbon  (Hb/C)  must  be  in 
limits  of  9-13;  are  al lowea/assumed  deviation  of  niobium  +0. 2o/o,  of 
carbon  +0.01o/o,  of  silicon  +-0.  lo/o  and  lowering  ratio  Nb/C  to  8. 

3.  For  ducts,  supplied  according  to  GOST  11068-64,  carbon 
content  in  steel  of  brands/marks  Kn18V10T  and  Kh18Nl2T  nust  not 
exceed  0. lo/o  and  content  of  sulfur  in  steel  of  brands/marks  0Kh22N5T 
(0Kh2 1 N5T)  and  1Kh21tJ5T  must  oe  not  mote  than  0.02o/o. 

4.  Mechanical  properties  of  high-alloy  steel  with  delivery  of 
duc*s  are  given  in  Tabl  es  11,  14,  16  and  20  chapters  II. 

Key:  (1).  Trademark  of  steel.  (2).  Previous  designations  of 
trademarks  of  steels.  (3).  Other  elements/cells.  (4).  Steel  density. 
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3.  Pig  irons. 

Gray  cast  iron  contains  2.5-3.7o/o  of  carbon  and  0.5-3o/o  of 
silicon,  has  in  break  gray  color. 

The  mechanical  properties  or  cast  iron  indicate  in  the  narking 
(GOST  1412-70),  in  which  after  literal  designation  SCh  (gray  cast 
iron)  are  written  two  nuaoers,  which  show  (in  kg/mm2)  tensile  figure 
and  transverse  strength,  tor  example  SCh24-44,  SCh15-32  and  so  forth. 

Malleable  cast  iron  obtains  as  a  result  of  the  annealing 
(blistering)  of  white  iron,  taanks  to  which  considerably  are 
liquefied  brittleness  and  hardness  of  the  latter.  Castings  from 
ductile  cast  iron  are  marked  according  to  GOST  1215-59,  moreover 
after  letters  KCh  (raalleaola  cast  iron)  they  give  two  numbers  which 
indicate  tensile  figure  (it  is  not  less)  in  kg/wn*  and  elongation  per 
unit  length  in  o/o,  for  example  KCh37 -12,  KCh33-8,  etc.  From 
malleable  cast  iron  prepare  saaped  pieces  to  steel  tubes  and  some 
types  the  reinforcements. 

High-chromium  pig  irons  contain  26-36o/o  of  chromium,  they 
possess  high  chemical  resistance  in  oxidative  media  and  acids  (with 
exception  of  hydrochloric  acid),  are  resisted  well  mechanical  wear. 
High-chromium  pig  irons  use  for  manufacturing  of  ducts,  shaped  parts 
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and  reinforcement  for  the  conduits/aanif olds,  which  transport  highly 
oxidizing  products. 

High-chromium  pig  irons  mat*  by  letter  Kh  and  by  the  two-place 
numeral,  which  indicates  the  average  content  of  chromium  in  o/o.  The 
information  about  the  chemical  composition  and  the  mechanical 
properties  of  some  brands/marxs  of  high-chromium  cast  irons  is  given 
in  Table  11. 

High-silica  pig  irons  (ferrosilide  and  antichlor)  contain 
14.5-lBo/o  silicon.  In  the  composition  of  antichlor  enters  also 
molybdenum  (3.5-4o/o),  which  raises  the  resistance  of  pig  iron 
against  the  effect  of  hydrochloric  acid. 

High-silica  pig  irons  use  for  manufacturing  of  ducts,  shaped 
parts  and  reinforcement,  intended  tor  the  conduits/manifolds,  which 
transport  different  corrosion-active  chemical  products. 

Articles  made  of  ferrosilide  and  antichlor  obtain  only  by 
casting.  The  machining  cf  articles  in  view  of  their  large  hardness  is 
hindered/hampered. 
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Table  11.  The  chemical  composition  in  o/o  and  the  mechanical 
properties  of  castings  fron  higa-chromium  pig  iron  (GOST  2176-67). 


0) 

HapKa 

nyryiia 

C 

Cr 

Si 

Mn 

Nt 

TT| 

S 

p 

•• 

h  5 

a 
•» 
ax 
*  X 
m  a 

(* 

He  dOAtt 

K4C/MM1, 

He  MeNec 

75X28.1 

0,5— i 

.6 — 

0.5- 

0.5— 

0.5 

0,3 

0,06 

o.l 

35 

55 

220— 

30 

1.3 

0.8 

270 

185XK1 

l  ,5— 

32— 

1.3- 

0.5- 

0.3 

0.3 

0.1 

0.1 

« 

m 

280— 

2.2 

36 

1.7 

o.l 

300 

Key:  (1).  Brand/mark  of  pig  iron.  (2).  it  is  not  sore.  (3).  kg/ma2, 
are  not  less.  (4).  Hardness  according  to  Brinell  HB. 

Page  17. 

Bata  about  tHe  cheaicai  composition,  mechanical  properties  and 
chemical  resistance  of  castings  from  ferrosilide  and  antichlor  are 
qiven  in  Table  12. 

4.  Nonferrous  metals  and  alloys  (Table  13-17). 

Nonferrous  metals  and  alloys:  aluminum,  copper  brass,  bronze, 
lead  -  use  for  manufacturing  of  ducts,  reinforcement,  adapters  and 
plies  of  flange  joints. 


j. 


A 
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At  elevated  temperatures  the  mechanical  properties  of  nonferrous 
metals  descend;  therefore  their  use/applicaticn  for  manufacturing  the 
parts  of  cond uits/aanif olds,  vnica  work  under  pressure,  usually  are 
limited  by  the  following  temperature  limits; 

Sopper,  bronze,  brass  ...  to  250°C. 

Aluminum  ...  to  150°C. 

Lead  ...  to  140°C. 
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Table  12.  The  chemical  composition  in  o/o  and  the  mechanical 
properties  of  castings  from  fecroailide  and  antichlor  (GOST  2233-10). 


Key:  (1).  Brand/mark  of  pig  iron.  (2).  it  is  not  more.  (3).  kg/mm*. 
(4).  Hardness  according  to  armell  HB.  (5).  Perrosilide.  (6). 
Antichlor. 

Table  13.  The  chemical  composition  in  o/o  (GOST  859-66)  and  the 
mechanical  properties  of  copper  (GOST  617-64*)  in  finished  articles. 


- 7iT~ 

Maptu  HA> 

Ca/lii  im- 

MM 

np J£b 

M  (MM 

«.  % 

M  MOM 

Ml 

99.9 

0,1 ' 

M2 

99,7 

0,3 

21 

35 

Ml 

99,5 

0,5 

19 

30 

M> 

99,5 

0.5 1 

Note.  The  mechanical  properties  of  copper  are  given  in  numerator 
for  the  ducts  of  pulled  ones  or  cold-rolled  (H) ,  and  in  denominator  - 
for  pressure  forging. 
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Key:  (1).  Brand/aark  of  copper.  (2).  it  is  not  less 
Admixtures/impurities,  are  not  aore.  (4) .  kg/aa2. 
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Pages  18-19.  Table  14.  Ihe  chemical  composition  in  o/o  (GOST 
4784-65*)  and  the  mechanical  properties  of  aluminum  and  aluminum 


alloys  (GOST  4773-65). 


S\*p£i  hto- 
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Cu 
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n 
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— 

— 

— 
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20 
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— 

— 

— 
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1,2 
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20 
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0.4— 0,8 
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p 
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2 

10 
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1.6 

■P^Hj 
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AB 
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0.45-0,9 
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0,95 

& 

H.Ma«  15 

17 

21-31 

8—14  i 

1 
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0— 14 

10-17 
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1.8-2. 8 

0.2— 0.6 
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3,2 — 3,8 

0.3 — 0,6 

0,5 — 0.8 
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1 

He  mm—  IV 

15 

Hf  «m  It 

S  ©, 

A  MrS 

4.8— 5,8 

0.5— 0,8 
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Hijium  26 

A  Mr*> 
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5,8— 6,8 

0,3— 0,8 
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» 

1.2 

He  mat.  32 

15 

AM 

1. 8-2.6 

0.4— 0,8 

0.4-O.B 

0,7— 1.2 

* 

1.3 

26—38 

8-10 

1.4-2 

l  ,8—2,8 

0.2 — 0.6 

- 

• 

1.3 

SO — 62 

5-7 

ABJt-l 

2,5 — 3,5 

0,2— 0.7 

<0.7 

- 

• 

1.2 

- 

- 

Notes:  1.  In  alloy  AV  manganese  can  be  replaced  by  chroeium  in 
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the  same  quantities. 

2.  Into  alloys  AHg5  and  AMg6  enter  also:  titanium  0.02-0. lo/o 
beryllium  0. 0002-0. 005o/o. 

3.  Alloy  V95  contains  also  zinc  5-7o/o  and  chromium  0. 1-0.25o/o. 

4.  Mechanical  properties  of  brands/marks  of  alloys  AK6  and  V95 
are  given  according  to  GOST  11535-65. 

5.  Chemical  composition  of  alloy  AVD1-1  is  given  according  to 
GOST  1131-67. 

6.  Mechanical  properties  of  aluminum  alloys  in  numerator  are 
given  for  pulled  ducts  according  to  GOST  4773-65,  and  in  denominator 
-  for  those  pressed  according  to  GOST  11535-65. 

Key:  (1).  Brands/narks  of  aluminum  and  alloy.  (2). 
Admixtures/impurities,  it  is  not  more.  (3) .  kg/mm*, 
less.  (5)  .  Basis. 


(4) .  it  is  not 
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Table  15.  The  chemical  composition  in  o/o  (GOST  15527-70)  and  the 
mechanical  properties  of  brasses. 
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‘  1 

Note.  The  mechanical  properties  of  brasses  of  brands  L60,  LS59-1 
and  LZhMts59- 1-1  are  given  for  the  pressed  ducts,  remaining 
brands/marks  -  for  pulled  soft  ones. 


Key  :  ( 1)  . 

more.  (3) 


Brand/mack  of 
kg/am*.  (4) . 


brass.  (2).  Admixtures/impurities,  ace  not 
it  is  not  less.  (5).  Feaaining.  (6).  On. 


I 

I 
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Page  21. 

§  2.  Testing  metals  and  ducts. 

1.  Tensile  test. 

During  testing  is  determined  the  tensile  strength  and  plasticity 
of  metal,  for  which  the  samples/specimens  clamp  between  the 
sponges/jaws  of  tension  grips  ana  dilate/extend  them  under  the 
ef fect/act ion  of  uninterrupted  and  gradually  applied  load. 

Form  and  sizes/dimensions  of  samples/specimens  for  tensile  test 
are  established/installed  by  GOST  1497-61.  In  accordance  with  the 
standard  indicated  are  prepared  the  short  and  long  cylindrical  and 
flat/plane  samples/s pecimens  of  different  types,  moreover  the 
use/application  of  short  samples/spec imens  is  more  preferable. 

Normal  cylindrical  samples/specimens  receive  the  diameter  of 
d0=lO  mm.  initial  calculated  length  of  the  cylindrical 
samples/specimens:  short  £0=5  do#  long  £o=10  d0. 

The  initial  calculated  length  of  the  flat/plane 
samples/specimens:  short£„*5.65  /X;  long£0  =  11.3  V"F^  where  F0 

-  initial  area  of  cross  section/cut  of  s am ple/specieea. 
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Relationshi ps/rat ios £  a=5. 65  /  F*  and£0*11.3  are 

equivalent  to  re lationships/ratios  £  0  =  5  d0  and  Zo=10  d0. 

The  basic  dimensions  of  the  most  frequently  used  cylindrical 
(type  III)  and  flat/plane  (type  I)  samples /specimens  for  testing  are 
shown  in  Tables  18,  19. 

Table  16.  Chemical  composition  in  *  (coot1  |i(V5_^ii*^  and  ~*e chan*  cal 
properties  (O0Cni  1203-5,!)  o'*  tin-^ree  bronzes. 


Key:  (1).  Brand  of  bronze.  (2).  Tr'r>u*,i  ties ,  not  ’-ore  than.  (“•) . 

kg/mm^.  (4).  Mot  less  than.  (5).  ^e^ai  nder’. 


"able  17.  Chemical  composition  o'*  lead  in  f  (oopm  7’ir’2,-6^* ) , 


Kev:  (1).  Composition.  (2'',  B^and  o'*  lead.  t>b,  not  less  than. 

(4).  Tmpurit'es,  not  mo"e  than. 

/ 


DOC  *  79134702  PACE 


Page  22. 

fahla  18.  Sizea/diaeasioas  of.  proportional  cylindrical 

saaplM/aftciMis  i>  an  (typo  1X1)  (GOST  [  All-anion  state  Standard] 


Ray:  (1) ...Short  anapla/apaclaaa...  (2).  long  anapla/apadnaa.  (3) . 
saapla/spacinan. 


POOTMOTB  l.  The  length  of  head  h  is  shown  niainaa.  BIDFOOTROTE. 
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Table  19.  Sixes/di  aensioas  of  flat/plaae  saaplcs/speciaens  in  an  with 
head  (type  I)  (ton  1497-41*., 


Key:  (1)  .  Short  saaple/speciaea.  (2).  Long  saaple/speciaea.  (3) 
aaa pi e/sp eciaen . 


POOTEOTE  *.  The  length  of  head  h  is  shovn  niniaua,  ht =20-25  aa. 
BRDFOOTEOTB. 
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For  the  aaterial  testing  of  ducts  for  stretchings  (GOST 
10004-62)  are  cat  oat  longitudinal  and  cross  saaples/speciaens. 
Longitudinal  specinens  prepare,  in  the  forn: 
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a)  the  cat  of  tkt  duct  of  total  cross  section  for  dacts  la 
disaster  froa  IS  to  SO  aa  inclusively; 

b)  tbs  strip,  cat  oat  along  t he  axis/axle  of  dact,  with  tbs 
width  of  tba  working  part: 

•boo  V  froa  18  to  30  aa  8  aa. 

wbos  °»  is  soro  than  30  to  50  an  .  .%•  10  aa. 

•bon  o.  it  is  soro  than  50  na  12  aa. 

c)  tho  cylinder a  with  a  diaaotor  of  5  aa  with  tho  wall  tkickaoss 
of  dact  froa  7  to  13  aa  inclusively  aad  by  th«  diaaotor  of  10  aa  with 
wall  thickness  are  sore  than  13  aa. 

Saaples/speciaens  are  prepared  in  accordance  with  reqaireaeats 
COST  1997-61. 

Cross  saaplos/speciaeas  prepare  by  the  cylindrical  proportional, 
cat  oat  froa  body  dacts  perpendicular  to  its  loagitadiaal  axis. 
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the  litMtar  of  saaple/speciaen  0  depending  on  the  dianeter  of 
pip*  d.  and  thickness  of  its  vail  S  select  in  accordance  with  data 
of  fable  20. 

2.  Hardness  test. 

Of  hardness  is  understood  the  property  of  saterial  to  be 
resisted  the  penetration  in  it  of  another,  aore  solid,  which  does  not 
obtain  in  this  case  resides!  deforaations. 

For  hardness  test  aost  freguently  use  tao  basic  aethods  the 
neasoresents  *  according  to  Brinell  and  according  to(^ckeell. 

Hardness  according  to  Brinell  is  deterained  on  stationary  or 
portable  apparateses,  and  also  by  Poldi  hardness  tester. 

In  the  aeasoreaent  of  hardness  according  to  Brinell  (GOST 
9012-59)  the  steel  ball  of  the  established/last ailed  dianeter  D  (10 
either  5  or  2.5  aa)  is  iaprinted  into  test  speciaen  (article)  ttader 
the  pressure  of  load  P  of  that  applied  during  the  specific  tine; 
after  the  reaoval/distaace  of  load  is  aeasnred  the  dianeter  of 

t*VC. 

iapressioa  d,  which  renaiaed  on  [ i>iaf jxsaaple/speclnen. 


DOC  -  79134702 


PMI  Sf 


tablt  20.  Data  Cor  tka  salactioa  of  tha  diaaotor  of  cross 
sasplo/spociaon  da pa ad lag  os  tba  diaaatars  of  doct  aad  of  its  vail 
thick  asss.. 


1  _ _ _ 1 

■ 

Q 

s  |  * 

bl  tv 

Or  ISO  ao  160 
»  ISO  »  250 

»  250  »  290 

•  m  »  m 

m  •  m 

ShoJNoW 

- WT 

H  ■  am 

so  • 

17  > 

33  » 

St  > 

34  > 

3 

3 

»  S 

10 

w 

10 

Raps  (t|.  Sisss/iiMBsioas  is  u.  (2).  Pros.  (3).  to.  (4).  aad  aora. 
(S) .  It  is  sora. 

Paga  24.  . 

Tha  hardaass  aaabar  according  to  Brinall,  dasigaatad  IB,  is 
gaotiaat  of  tha  division  of  load  oa  tha  sarfaca  area  of  iadaatatioa 
cap  aad  is  dataraiaad  Csoa  tha  foraala 

p  if 

—  ■  ■  - r  ,  (1) 

f  *D(0-  V  CP-tfi  ) 

vhara  P  -  load  ia  kg;^p  -  sarfaca  araa  of  iSprassioo  ia  tha  so*;  D  - 

*  a 

diaaatar  of  ball/sphara  ia  as;  d  -  diaaatar  of  iaprassioa  ia  aa. 

Ia  603T  9012-59* is  gioaa  tha  tabla  for  dataraiaiag  tha  hardaass 
aaabar  according  to  BriMll  ia  dapaadaaca  on  tha  diaaatar  of 
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fetll/apk»nf  din  ns  ter  Of  iapmsioa  and  applied  load. 

The  diameters  of  ball/spkera  D,  loads  P  and  deration  of  holding 
eader  load  t  select  depending  on  material  and  thickness  of  test 
speciaen  in  accordance  sith  data  of  Table  21. 

lock veil  hardness  (GOST  9913-59)  is  neasered  via  depression  into 
the  serf ace  of  the  control  sanple/specinea  of  standard  tjpe  special 
tip  (steel  ball  or  dianond  cone)  eader  the  effect/action  of  tno 
consecutively /serially  accoapaayiag  loads. 

lockoell  hardness  is  aeasared  in  arbitrary  salts  depending  on 
the  depth  of  insertion  of  tip  into  the  ssrface  of  article 
(saaple/speciaen)  and  is  deteraiaed  directly  froa  indicator  on  dial 
face. 


Hardness  nsnber  on  rock sells  is  determined  by  three  scales  -  I, 
B,  c  and  designate  HI  sith  the  addition  of  the  index  of  scale  and 
nsnerical  sales  of  the  guaatity  of  hardness  according  to  this  scale 
for  enaaple  BIB  80  (hardness  80  according  to  the  scale  B) . 


I 


*r 
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fablt  21*. Data  for  tk«  aoloctioa  of  tho  diaaotor  of  ball/sphoro*  , 
loads  aad  daratioa  of  tbo  bo Idiag  and or  it  of  control  saa plo/spocia*n 
on  Brlaall1!  pro so. 
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K*fs  ( 1)  .  .  Dosi|a«tloa  of  aotal.  (2).  Xatorval  of  bardaoas  la  uahacs 
of  Brlaoll.  (3).  Sizes/diaensioas  in  aa.  (*)  -  kg.  (5).  a.  (6)  .  Stool 
aad  pig  iron.  (7).  It  is  loss.  (8).  It  is  aoro.  (9).  loaforroas 
aotals  and  alloys. 

Pago  25. 

Stool  ball  (seals  8  -  a  88)  is  osod  for  dotorain'iag  of  tbo 
hardaoas  of  soft  aatorials  (softer  than  BBC20) .  bat  disbond  cono  - 
for  solid  aotals  (bardor  than  ail  100). 

3.  . TOaghaoss  tost  (GOST  9*54-60) • 
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Itptct  toughness  ,1a  called  the  ability  of  aaterial  to  bo 
resisted  the  effect/actice  of  in pact  loads. . 

Impact  toughness  test  is  accoaplisbed/realised  on  pendulua  pile 
drivers.,  for  test  lag  are  prepared  the  sa a pie s/s pec i sens,  ehicb  ha-ve 
the  fora  Of  bars  with  square  cross  section/cut.  la  the  Biddle  part  of 
the  isaaple/speeiaea  usually  is  sade  the  established/iastalled 
sise/dlaeasioa  the  cut  on  boring#  Billing  or  grinding  aachines.  la¬ 
this  case  it  is  necessary  to  avoid  heating  saaple/speciaea#  ehich 
influences  the  nechanical  properties  of  netal.  If  it  is  necessary# 
saaple/speciaea  is  worked  thermally  to  cat. 

Impact  toughness  with  lowered/redaced  tesperatares  (to  sinus  of 
100«C)  is  deternined  according  to  GOST  9455-60#  and  at  elevated 
teaperatares  (to  1000*C)  -  according  to  GOST  9456-60.  Test  procedure# 
with  erception  of  heating  or  cooling  of  sanples/speciaens#  is 
analogous. 

4.  fasting  for  iatercryatalliae  corrosion  (GOST  6032-58). 

Depending  on  technical  reguireaents  the  tendency  of  articles 
aade  of  corrosion  resistant  (not  corroding)  steels  to 
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intorctystallin*  corrosion  is  deterained  by  on*  of  tb*  following 
aothods: 

A  -  tost /*z per i*ac*  tb*  saapl«s/speciaens  of  stools  in  tk* 
agu*oas  solatibn  of  th*  copp*r  sdlfat*  and  sulfuric  acid; 

AH  -  just  as  according  t.o  asthod  i ,  bat  in  the  prase nc*  of  th* 
copper  shaving; 

C  -  Jest  as  according  to  aothod  A,  bat  with  the  addition  of  th* 
sine  dost; 

B  -  *tch  the  sections  of  the  sarface  of  articles  by  the  anod*; 

D  -  t*st/ezperienc*  saaples/sp*cia*ns  in  the  bailing  65o/o 
nitric  acid. 

For  tests  of  th*  ducts  whose  outside  disaster  is  aore  than  20  aa 
cat  oat  the  longitadinal  speciaens  vith  a  length  of  80  u,  by  width 
froa  10  to  20  aa  and  by  thickness,  egual  the  vail  thickness  of  duct, 
bat  not  aore  than  5  aa.  vith  greater  thickness  the  sails  of  duct 
•zc*ss  aatal  reaove/tak*  vith  outer  side. 

Baring  the  control  of  v*lded  joints  the  sold  aast  pass  on  th* 
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*1441*  of  tost  speciaan. 

At  pr*s*st  for  articl*  tasting  for  intercrystalltae  corrosion 
ara  eaed  also  the  physical  aethods  of  control. 

Ultrasonic  technigue  of  control  with  the  aid  of  iastruaeat 
BDS-1H  aakes  it  possible  to  dataraina  tha  depth  of  corrosion  to  10- Is 
(*• 


Of  tha  aathod  of  eddy  car rants  aith  tha  utilisation  of  an 
iastruaaat  ra-57  TsilL  of  flosgortahhaadsor  [State  Coaaittaa  of  tha 
Conacil  of  Binisters  for  Sapar vision  of  Industrial  Safety  and  for 
Hi aing  Inspection  (KSPSA) ]  it  is  possible  to  deteraiae  tha  depth  of 
corrosion  fron  10-20  to  200-250  p. 

The  aonfarroos  aathod  of  control,  based  on  the  capillary 
penetration  of  tha  wall  hydrophilic  ligaid  into  tha  surface  defects 
of  aetal,  gives  tha  possibility  to  detect  tha  depth  of  corrosion  of 
5-8  p  and  nore. 

5.  Pact  tasting  for  knee  (COST  J728-66). 

For  deterainipg  the  plasticity  of  natal  tha  ducts  whose  outside, 
disaster  is  not  aore  than  114  an  test/experience  with  aathod  to  knee* 
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Flanging  test  of  diets  in  outside  diaaeter  to  60  an  an 
contact od  oa  spociMas  -  so 9 neats  of  dacts,  and  eith  diaaeter  of  60 
an  and  aoro  -  oa  specineita  cat  froa  the  dacts  of  the  longitudinal 
strips  with  a.rldth  of  12  aa. . 

Pago  26. 

Saaple/speciaen  east  have  length,  sufficient  for  its  knee  to 
preset  angle  and  radius*  Bend  angle  they  indicate  in  technical 
regaireaeats  for  dects  or  tahe  as  the  egeal  to  90°.  The  radios  of 
aoaat /aandeel  B.  around  ahich  they  bend  saaple/speciaen,  east  be 
shoes  aader  technical  specifications  the  dacts. 

Daring  testing  saaple/speciaen  they  saoothly  bend  in  any  aanner 
(on  aachine  tool  or  by  hand,  with  filler,  on  aandtel,  etc.}  so,  in 
order  to  its  oataide  diaaeter  not  in  one  place  (both  over  the 
sectioa/cat  and  along  the  length)  it  did  not  becoae  leas  than  8f5o/o 
initial. 

The  sanples/speciaens  of  vsought  pipes  aost  hold  oat  testing  ia 
any  eeld  position,'  if  aader  technical  specifications  for  dacts  is  not 
canned  its  specific  position. 
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Saaple/speciaen  is  coasidaced  held  oat  testing*  if  on  it  after 
bond  will  not  be  discovered  the  distar bances/breakdowns  of  the 
integrity  of  natal  (break#  strains*  lanination). 


6.  Dect  testing  by  hydraelic  pressure  (GOST  38«S~65). 

Strength  and  density  of  ducts  and  welds  check  daring  the  testing 
bf  their  internal  hydraulic  press  are.  , 


Bnsinna  testing  (test)  presents  (in  kg/ce*)  is  deter nined 
froa  the  feraele 


200  SX 

Pn9~~D^2S' 


(*) 


whereas  -  the  nlninally  allowable  well  t  hi  cheese  in  nes^t  *  allowable 
stress  daring  testing  in  fcg/nn*  (fable  22) ;  -  noainal  oatside 

di a aster  of  dnct  in  nn. 


ha  the  aedion*  which  transaits  pres sore  on  the'  walls  of  dnct* 
are  nsed  the  water  or  another  liquid.  Prior  to  testing  fron  dnct  nost 
be  distant  the  air  by  filling  with  its  with  that  ntilised  for  the 
testing  by  liquid. 
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Pressure  buildup  daring  tasting  aust  occur  snoothly,  ait  bout, 
hydntlic  inpacts. 

Tins  the  holding  of  dacts  under  tasting  pressure  accept 
according  to  60ST  upon  the  appropriate  type  of  dacts. 

Dact  is  considered  as  that  held  ogt  testing,  if  in  this  case 
sill  not  be  discovered  leaks,  svea tings  or  residual  deforaatlons 
(bulge) . 


i 

i 
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table  22.  .  movable  atnisM  dating  by  dr  no  lie  ttat  of  docts. 


(>\ 

rOCT  »  TpytfH 

V 

m  entente 
nut 

AW  wtwH  ■  am- 

"  'mh  dpummm 

AM  aaifapo  •, 
am  *r 

W3I  —  66;  8733—66; 

tr 

4732— /0;  *734— M** 

(),“l  (i^ 

*/*, 10  r*‘JV  " 

9647 — 90* 

n.i 

'ivVr.S.  II 

560— Si 

».<  «, 

II  r J&f  II 

9WA-73:  VMI-ft 

o.l  a. 

14  menu  II 

ioin-60* 

(Utlo  corjuacano  cropc 

W704-6J*;  l87W-6r 

18  H  19  i-jimm  II 

10704—63*;  10706-63 

®  SMiOMbcT*  or  mspki^  ct*^m  h  HasuaMeHMe 

10707—63;  10705—63*; 
8733-66 

1  0,4  ®g  ■ 

IS  h  19  Masts  II 

8606-63 

o.as  «T 

1  N  6  Masu  1 

11068— 6i 

0,4  «i 

20  rvtaabi  11 

Soy:  ( 1) .  COST  to, ducts.  (2).  Allowable  stress,  (3).  Table  in  this 
reference  for  selection  6B  or  6j.  (4).  and.  (S).  chapter.  (6).  By 
agreement  of  sides.  (7).  Depending  on  brand/nark  of  steel  and 
designation/parpose  of  docts. 

Page  27. 

7.  Testing  for  flanging  of  duct  (GOST  8693-58). 

Daring  testing  ase  a  duct  or  a  cat  the  docts  with  a  length  of 
not  less  0.5D.  By  saooth  flanging  on  90°  of  end  of  the 
sanple/speciaen  with  the  aid  of  nount/nandrel  is  obtained  the 
prescribed/assigned  diaaeter  D  (fig.  1) . 
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Tha  ftlaa  of  Claogiag  in  pazcaatagea  they  calculate  according  to 
the  foraala 

X  -  100  .  (3) 

d 

Daring  testing  is  not  aUoaal/unkai  rotary  notion  of 
aoant/aandrel  or  sasplo/spociaon. 

as  the  sign. of  tho  fact  that  the  saeple/speciaen  held  oat 
testing,  serves  the  absence  in  it  after  flanging  of  cracks  or 
strains. 

8.  Pact  testing  for  distrihntion  (GOST  8694-58). 

Test /experience  dnct  or  saaple/speciaen,  cat  off  fron  the  end  of 
the  tested  dact,  with  .length  .-2d  at  the  angle  of  cone  «  to  30°  and  by 
length  ~1.5d  at  the  angle  of  cone  a  nore  than  30°,  bat  in  all  cases 
not  less  than  50  nn. 

Testing  is  accoaplished/realized  via  the  snoot h . distrihntion  of 
the  end  of  the  saaple/speciaen  by  soant/nandrel  nith  the 
prescribed/assigned  angle  of  taper  a  before  obtaining  in  the  ead/face 
of  the  saaple/speciaen  of  the  saooth  outside  disaster  D  (Pig.  2) . 
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Pig.  1.  D«ct  ttstiif  fee  ftoigii  aith  the  eld  of  aount/aandr*!.  • 


Fig.  2.,  Duct  t«ptiig  foe  diatcitatioa. 


Pago  2D. 

The  value  of  distribution  in  percentages  they  ca leal ate  also 
accord lag  to  foraala  (3) ,  accepting:  D  -  the  prescribed/assigned 
oat si do  diosotbr  of  dact  (after  distribution)  and  d  -  an  outside 
di  a  aster  of  duct  (to  distribution). 

Daring  testing  is  not  a  Hose  d/as  su  nod  rotary  notion  of  food  or 
saaplo/spociaen.  The  speed  of  the  introduction  of  nount/aandrel  to 
saaple/speciaen  east  be  in  the  Units  of  20-50  na/nin. 


4a  the  sign  of  .the  fact  that  the  saaple/speciaen  held  oat 
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ttstlif,  wefts  tht  absence  in  it  after  the  distribution  of  cracks  or 
strains. 

9.  Dact  testing  -for  flattening  (GOST  8095-58)  . 

Is  tested:  dnet,  preliniaarilj  notching  it  perpendicelar  to 
longitedinai  axis  at  the  depth  not  less  than  0.8  o<  deck  we  in  the 
sasple/specisen  sith  a  length  of  20-50  an,  cot  off  fros  the  and  of 
the  dact. 

Daring  testing  the  sanple/specinen  is  placed  bet seen  tea 
parallel  planes  and  saoothly  they  flatten  to  their  approach  ap  to  the 
prescribed/assigned  distance  of  8  (Pig.  3a) . 


rooriorz  k 


H 


l, OSS 


0.0S  +  -- 


NDPoonoti. 


The  speed  of  -the  flattening  of  sasple/specisen  sast  be  in  the  Units 
of  20-50  na/sin. 

Daring  testing  of  aroaght  pipes  the  eeld  sast  be 


arranged/located  on  eqaidistasce  froa  the  flattening  planes  (Pig. 
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3b),  if  is  sot  prescribed/assigaed  its  another  position.. 

I*  tbs  sign  of  ;ths  fact  that  ths  saspls/spsciasn  held  oat 
testing,  serves  the  absence  in  it  after  the  flattening  of  creeks  or 
strains. 

10.  Ouet  testing  for  the  distribution  of  ring  bp  cone  (oost 
11706—00)  . 

To  testing  are  subjected  the  dacts  with  a  diaaeter  of  10-1S0  nn 
with  the  sail  with  a  thickness  of  2-8  nn  fron  which  are  cot  owt'the 
ring-aodels  with  a  width  of  10-25  an. 

Tests  conduct  in  general-purpose  nachiaes  bp  the  advance  of  the 
conical  arbor  inside  saaple/speciaen  whose  velocitp  is  not  aore  than' 
50  ns /win. 

Saaple/speciaen  is  considered  held  out  testing,  if  on  it  there 
are  no  flaws,  cracks,  strains,  laps  and  laainations.  The  valae  of  the 
distribution  of  ring  and  the  nuaber  of  tests  are 
established/installed  bp  technical  requireaeats. 
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Figure  3.  Duct  testing  for  flattening.  a)  the  flattening  of  the 
control  sample/specimen;  b)  the  position  of  the  weld  during  testing 
of  wrought  pipes. 

11.  Duct  testing  by  the  torsional  moment  (GOST  12501-67). 

During  duct  testing  by  the  torsional  moment  determine  the 
moments/torques  of  elastic  limits,  proportionality,  yield  and 
saturated  torsional  moment,  provided  for  by  standards  and  technical 
specifications  for  steel  tubes. 

For  testing  are  used  the  cuts  of  the  ducts  of  the  total  cross 
section,  fastened  by  the  clamps  of  testing  machines  for  twisting. 

The  need  for  conducting  tests  by  torsional  moment  is  called  for 
by  the  standard  and  technical  conditions  for  steel  ducts. 

12.  Velocity  analysis  of  the  chemical  composition  of  a  metal. 

Directly  before  the  assembly  additionally  is  checked  the 
conformity  of  the  chemical  composition  of  the  metal  of  the 
critical/heavy-duty  elements/cells  of  conduits/manifolds  (duct,  part 
of  connections,  the  housing  of  fittings,  etc.)  accepted  in  projects 
and  indicated  in  certificates  via  accelerated  and  simplified  chemical 
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ualffis  kf  dropping  point  toot  or  spectral  analysis  with  the  aid  of 
special  instraaents. 

Drop  analysis.  The  presence  in  steel  of  chroaiaa  and  aolybdeaaa 
is  deteraiaed  by  tke  a  at  hod  of  the  drop  analysis  of  the  aetal  of 
dacts. 


For  this  on  the  doct  (or  part)  being  investigated  by  abrasive 
stone  or  by  file  clean  area/site  by  size/diaension  about  2  ca*, 
arranged/located  as  far  as  possible  horizontally. 

analysis  is  .accoaplisjhed/realized  on  the  freshly-groaad 
degreased  pad  at  rooa  teaperature  and  daylight.  Condactiag  analysis 
at  another  teaperatnre  requires  testing  the  correctness  of  reading 
the  nethod  used  in  control  saaple/speciaen. 

the  presence  of  chroaioa  is  deterained  by  the  reagent*  shich 
consists  of  13  parts  by  voluae  of  the  nitric  acid  (density  1.1)  and  l 
parts  by  volaaa  of  the  distilled  water. 

■ith  the  content  of  chroaiaa  in  aetal  less  than  3o/o 
plotted/applied  to  groand  sarface  drop  of  solution  instantly  is  aade 
foaa*  bat  if  under  drop  appears  the  doll  eliainated  spot  of  the 
greeeish  gray  color,  a  goaatity  of  chroaiaa  coaposes  3o/o,  and  if 


'mjU 


] 
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drop  cmiu  shiny,  than  tho  contoat  of  chronica  is  wore  than  3o/o.  , 

Bhen,  in  the  tested  natal,  of  nickal  aora  than  ara  present, 

0. Jo/o  raading  a boat  tha  coataat  of  chroaica  by  tha  reagent  iadicatad 
the  soaaahat  distorting  presence  of  aolybdeaca  and  copjfor  do  not 
iaflaaace  the  coarse  of  -  reaction. 

Tho  presence  of  aolybdenoa  is  detereinad  by  the  raagant,  which 
consists  of  2  parts  by  voluas  of  the  nitric  add  (density  1. 1),  the 
parts  by  volnae  of  the  hydrochloric  acid  (density  1.19)  and  15  parts 
by  volaae  of  the  distilled  water. 

■ith  tha  content-  id  tha  natal  of  aolybdenca  less  than  0. 2o/o 
plott ad/applied  to  the  serf ace  of  natal  drop  of  solution  reaaln  - 
bright  and  transparent;  with  the  content  of  aolybdeaca  sore  than 
0. 2 o/o  drop  of  solction  accept  tha  light  yellow  coloring. 

Tasting  the  presence  in  steel  of  aolybdence  can  be  also  carried 
oat  by  another  aethod.  To  that  prepared,  as  noted  above,  area/site  by 
the  sise/diaeasian  not  less  than  2  ca*  will  apply  the  drop  of  nitric 
acid  with  a  specific  weight  of  t.  12. 


Page  30. 
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If tar  2-3  sin,  when  couplet  sly  is  discontinued,  the  aff arras cases 
sit his  drop,  to  the  strip  of  filter  papac  will  ba  applied  the  drop  of- 
tke  5o/o  so lot iota  of  potassiaa  thiocyanate  and  tka;  touch  b;  it  tka  • 
drop  oa  tka  surface  of  ratal,  it  this  place  of  paper  is  forsad  tka 
spot  of  tka  dark  rad  color.  then  to  this  spot  sill  ba  applidd  one-two 
drops  of  tka  solatioa  of  bichloride  tin.  If  stool  does  aot  contain 
the  alloying  eleaents,  paper  coaplatal;  is  decolorised.  la  the 
presence  of  aolybdeaua  on  paper  reaains  light  rose-colored  coloring. 

leagants.  for  conducting  the  drop  analysis  should  ba  stored  in 
dark  glass  dishes* with  ground  stopper,  capacity  not  sore  than  290 
cn*.  .. 


Daring  storage  in  reagent  can  occur  chenical  changes  ander  tka 
effect  of  light/world  and  heat.  Therefore  tkroagh  the  specific  tiae 
intervals  it  is  necessary  to  check  the  effect/action  of  reagent  in 
the  standard  saaple/speciaen  of  the  natal  of  previously  known 
conpositioa  aed  in  the  case  of  inadegaacy  to  prepare  new  solution. 

Spectral  analysis.  The  presence  in  steel  of  the  alloying 
eleaeats  (ckroaiua,  aolybdenua,  tungsten,  nanganese,  silicon, 
vanadiea,  titaaiun,  niobian,  nickel,  etc.)  without  the  daaage  of  the 
parts  of  conduits/nanifolds  can  be  deteraiaed  by  the  aethod  of 
spectral  analysis  with  the  aid  of  steeloscope  SLP-2. 


4 
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liuitiBg  through  tkt  oculu  of  steeloscope  the  radiation 
spectres  of  vapors  of  netal,  * hie to  appears  daring  the  creatioa  of 
electric  arc  (or  spark)  betveea  the  electrode  of  iastruaeat  aad  the 
tested  natal,  they  cos pare  it  with  control  table.  To  each  chenical 
eleeent  correspond  the  lines,  which  occnpy  the  strictly  defined 
places  la  spectroa;  therefore  sith  the  aid  of  steeloscope  it  is 
possible  to  deter tine  presence  in  steel  of  all  basic  alloying 
eleneats. 

Before  the  spectral  analysis  on  the  part  being  investigated 
clean  by  grindstone  or  file  area/site  by  sise/dinensioa  abost  2  ca*. 

The  deration  of  analysis  for  deter sin ing  the  content  in  the 
aetal  of  five-six  el ea eats/cel  Is  con prises  in  average/nean  2-3  sin. 

93.  Classification  of  technological  condnits/sanifolds. 

ill  technological  condo its/naaif olds  depending  on  properties  and 
paraseters  of  the  transported  p rod act ,  and  also  the  regeireaents, 
presented  to  the  goality  of  the  aaterial  of  ducts,  aannfactare,  veld, 
assesbly  and  tests,  divide  according  to  SVIP  [Constroctioa  aorns  and 
regalatioas]  iii-g.9-62*  into  five  groops  and  five  categories  ffabie 
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Gosgortekhnadzor  of  th*  ossa  affiraed  on  17  Septeaber,  t969f  of 
the  ”rule  of  device  and  safo  operation  of  condoits/aanifolds  for  the 
coabuatible,  toxic  aad  liquefied  gases  (PGB-69)*  which  the;  are 
propagated  to  desiga,  asseably  aad  operation  of  the  per sanest  steel 
gas  liaes  for  the  transporting  of  the  products  indicated  in  the 
Halts  of  operatiag  pressures  froa  0.01  kg/ca*  abs.  to  2500  kg/ce* 
cottages. ,and  operating  teapefatures  froa  -150  to  »700°C.  By  these 
rales  all  gas  liaes  depending  oa  the  conventional  pressare  of 
transported  gass  subdivide  iato: 

low-pressure  gas  liaes  to  /»,  100  kg/ca*  inclusively  aad  by 
te ape rat are  to  700°C; 

high  pressare  sapplj  liaes  froa  p»  101  to  2500  kg/ce*  and  by 
te ape rat era  to  510*C. 
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■•teas  1.  la  the  c ase  of  the  abooaco  la  tho  table  of  the 
aacassarf  combination  of  the  parameters  should  be  baan  guided  that 
paraaatac  (taaparatara  or  pressure),  which  requires  the  reference  of 
coadaits/aaaifolds  to  the  highest  category. 


2m  Coaduits/aaaif olds,  which  work  under  a  vacuus  to  39  aa  Hg  are 
baloa,  they  are  classified  according  to  table  according  to  properties 
aad  teaperature  of  product,  but  it  is  aore  than  3$  aa  ag  -  according 
to  special  technical  specifications. 
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3. .  Coido  its/naif  olds,  vkicli  transport  liguefied  g«s«sf  ars 
class if lad  according  to  group  B,  but  vith  rs for sacs  by  oas  category 
it  Is  highsr. 

Key;  (1).  Category.  (2),  Group.  (3).  Designation  of  products.  (I), 
kg/cs*.  ,  (5)  .  Products  ;eith  toxic  properties.  (6).  strong  toxic 
sabstances  (SDTaV)  and  f using  acids.  (7) .  it  is  independent.  (81  •  . 
other  products  with  toxic  properties.  (9) .  It  is  sore  than.  (10) . 
Proa.  .  (11)  .  to.  (12) .  Bot  and  reactive  gases,  vhich  are  isflanaable 
and  flaasable  liguids.(13).  it  is  independent.  (14).  Overheated 
vater  Vapor.  (15).  It  is  not  United.  (16).  Inclusive.  (17).  Bot 
sater  and  saturated  stean. ,(18).  Onburning  liquids  and  vapors,  inert 
gases. 

Page  32. . 

Por  the  conduits/saaif olds,  shich  transport  hot  enter  and 
vapors,  by  Gosgortekhnadzor  of  the  OSSB  on  10  Barch,  1970,  are  also 
affiraed  the  'Hales  of  device  and  safe  operation  of  the  pipelines  of 
vapor  and  hot  vater". 

9«. , Corrosion  resistance  of  the  aaterials  of  pipelines. 


Corrosion  resistance  of  setals  and  alloys  is  detersined  by 
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Mifkt  or  i«*p  indti. 

■ith  Might  exponent  of  corrosion  resistance  of  u;  utnlal  la 
this  Mdiu  is  expressed  by  the  value  of  tho  loss  of  tko  sass  of 
aatorial,  rafsrrsd  to  anity  area,  for  ths  specific  ties  interval 
(g/a*/h)  . 

lith  depth  index  the  rate  of  corrosion  is  deterained  by  the- 
■agnitade  of  losses  of  aaterial  in  aa/year. 

for  the  evaleation  of  corrosion  resistance  of  aetals  and  alloys 
according  to  loss  the  aasses  use  the  five-point  scale,  bet  according 
to  deep  index  -  the  ten-ball,  scale  (GOST  13819-68).  virtaally  aore 
fregeently  they  pat  to  ase  the  five-point  scale. 

The  coa pari son  of  the  eval nations  of  corrosion  resistance  of . 
aetals  and  alloys  according  to  the  five-  and  ten-ball  scales,  and 
also  the  taken  in  this  handbook  evaluations  of  darability  according 
to  groaps  are  given  in  Table  24. 


i 
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Key:  (1) .  ,  According  to  tka  five-point  scale.  (2).  According  to 
ten-ball  scale.  (3).  Accepted  in  tAis  handbook.  (4)  .  Durability.  (5). 
Point. . (4).  Croup  of  durability.  (7).  rate  of  corrosion  in  aa/year. 
(•) •-  conventional  designations.  (9).  Very  stable.  ( 10) .  coapletely 
stable. . (It) .  Coapletely  stable.  (72).  Very  stable.  (13).  Stable. 
(1b).  It  is  lovers d/red need  stability.  (1b).  It  is  lovered/redoced 
stability. . (15) .  Oil-resistant. . (16).  Onstable. 
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tka  transported  os  pipelines  products  by  the  degree  of 
aggressiveness  usually  divide  into: 

al  noSagressive  ones. and  slightly  agressive  ones,  corrosive 
•hose  speed  does  not  exceed  0. 1  as  per  annas; 

b)  Boderately  aggressive,  corrosive  whose  speed  is  located 
vithin  the  Halts  froa  0.1  to  0.5  as  per  annaa; 

c)  highly  aggressive,  corrosive  whose  speed  is  above  0.5  as  per 

asses. 


For  the  pipelines,  used  in  cheaical,  pet role a a  and  other 
branches  of  industry,  the  aaxisas  pernissible  rate  of  corrosion  is 
Halted  to  the  valae  of  0.5  as  per  annaa. 

Conduct  a bo at  corrosion  resistance  of  different  eater ia Is,  the 
used  for  technological  ones  pipeline,  is  given  in  Table  25  in  which 
for  each,  a^ressive  aediua,  according  to*£able  24,  are  accepted  the 
conventional  literal  evaluations  of  durability  with  the  specific 
tesperature  and  with  concentration  of  the  aediua  indicated. 
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For  aadia  with  two  intervals  of  concentrations  the  first  literal 
ewalaatioa  of  the  resistance  of  this  Material  is  related  to  the 
first,  and  the  second  to  the  second  interval  -  an  interval  of  nedian 
concentration. 

Thas,  for  instance,  for  solforic  acid  with  concentration 
70-75o/o  carbon  steel  will  be  stable  at  ten|»eratare  of  20«C;  in  fable 
25  corrosion  resistance  is  designated  by  beechnut  X;  at  the  sane 
tenperatare,  bat  with  concentration  96-98o/o  carbon  steel  coapletely 
is  stabler  the  designation  of  corrosion  resistance  the  sane  table 
gives  by  letter  V;  whereas  at  tenperatare  of  100°C  and  concentration 

of  aalfaric  acid  70-75o/o  the  carbon  steel  not  is  stable  and  in  the 

A/ 

table  is  designated  by  letter  'tl;  bat  at  concentration  96~96o/o  and 
the  sane  tenperatare  carbon  steel  will  be  stable  -  designation  is 

K tv 

given  by  letter  X.. 

In  the  absence  of  the  sufficient  iaforsation  about  corrosion 
resistance  of  naterials  with  the  specific  teapemtures  and  with 
concentration  of  nedian  in  Zable  25  is  written  the  sign  of  dash  (-). 
the  data  about  durability  of  naterials  at  a  boiling  point  (Keep)  are 
related  to  the  boiling  points  of  liquids  and  to  the  aqueous  solutions 
of  different  inorganic  and-  organic  con  pounds. 
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25.  -Corrosion  rtaisttoCe  of  pipaliMS  fcoa  Beta  Is*  allOfa  ud 
nonaetallic  «a to rials  ia  different  medians*. 


FOOT MOT t  ».  Co  reaction.  T4e  values  of  teaperatares,  givaa  in  Table 
25#  act  re la tad  to  each  concentration  of  a^ressive  aediaa,  tit  boat 
Oapaadlaf  oa  their  dividing  Una.  tWD  fOOTVolg , 
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CoatiBMtioo  'fabls  25. 


SttttO 
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Contiaaation  ftblt  25. 
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Mg*  39. 


Co>U«mUo«  ithl«  29. 


x«j:  (t|.  Baterial  of  pipeline.  (2).  stool  of  typo  XB.  (3).  pi  9  iron. 
(*) .  Designation  of  aedina.  (5) .  Concentration  in  0/0.  (6). 
Paaperatare  in  »C.  (7).  stool  carbide.  (8).  gray.  (9) .  silicon.  ( 10) . 
polfothylono.  (11).  polyvinyl  cblorido.  (12) .  teflon.  (13) .  f noli  to. 
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w 

I 

(tl).,c«bb«  bvtfl  ribbtc..(1$).  ,c«ruics  acid>ruistut.. 

Iaocguic  connections.  .  (17). .,  Aaaonia  »HS.  (18).  Gas.  (19)  •  .IhHi 

i 

aq aeons  solution  BH«OH.  (20).  to. . (21) . . Aaaonian  nitrate  BB««0«  ' 

(aqoeoas  eolations).  (22).  Auoiiai  salfate  (IH«)  2S0«  (aqaeoas 
solutions).  (2d).- Bale*.  (28).  acid  nitric  BIO,.  (25).  the  sane, 

Casing.  (26).  Acid  sulfuric  fl2SO,.  (27).  icid  sulfuric,  nhich  fanes 
(olesa).  (28) .  free.  (29).  Acid  phosphoric.  (30).  Acid  hydrochloric.1 
(31).. Sodian  sulfate  ia 2SO,  (agogous  solution).  (32).  Sodinn  -  ' 

carbonate  Ia2C02  (sa ter/aqueous  solution).  (33).  Sodian  chloride  BaCl 
(agneoas  eolation).  (38).  Sodian  hydroxide  BaOB  (aqueous  solution. 

(35) .,  Saif  arose  anhydride.  .  (36)  .  chlorine  (dry  and  liquid).  (37). 

Bydrogen  chloride.  (38).  Gas  of  dry.  ,(39).  organic  coapoaads.  (80) . 
Acetylene.  (81).  Gasoline.  (82).  Benzene.  (83).  Acid  acetic.  (88). 
oils  (aineral.  (85) .  oils  -  fats  (plant  and  aninals) .  (86).  Urea 
(carbaaide) . 

Page  80. 

§5.  Internal  disasters  and  pressures. 

1.  .the  internal  disasters  (GOSt  355-67). 

Internal  diaaetor  d7  of  dacts,  connecting  pieces  (fittings)  and 
reinforce sent  is  called  the  aoaiaal  bore  of  article  on  leads. 
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StMl  seaaless , pipes  according  to  the  conditions  for 
technological  prqcesses  nrn  prnparnd  with  the  series/anaber  of 
pnrnsnnnt  ootsidn  diaaeters. . Because  of  thin  with  thn  parponn  of 
providing  the  strength  of  the  pipelines,  which  work  nt  the  increased 
or  high  pressures,  are  increased  their  wall  thicknesses,  which  ceases 
the  deviations  of  tabs  bores  froa  the  internal  diaaeters,  accepted  by 
GOST  355-67. 

The  internal  diaaeter  of  flanges  and  connecting  pieces 
(offtakes,  it  is  branch  and  the  like)  they  accept  on  the  internal 
diaaeter  of  those  dncts,  for  which  they  are  intended. 

The  valaes  of  the  internal  diaaeters  of  dncts,  reiaf orceaeat, 
connecting  pieces,  and  also  all  parts  of  the  technological  egoipaent 
and  instraaents,  to  which  are  added  the  ducts  or  reinforceaent,  are 
established/installed  by  GOST  355-67. 

Por  the  technological  pipelines  west  acceptable  are  internal 

diaaeters  d,  (in  an) :  6;  io;  is;  »;  35;  3 1 «;  so-.  66;  to-,  ioos 

135:  150;'  300;  350;  300;  3S0;  400;  500;  600;  800;  1000;  1300;  1400;  1600;  3000. 


2.  Conventional,  working  and  test  pressures  (GOST  356-66)  • 
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Coimtioaal  ptMUn  p j  -  this  groat  excess  operating  pressure 
(at  teaperatare  of  aadiaa  of  20*C) ,  at  which  is  provided  tha 
proloagad  work  of  raiaforcasaat  and  conn  acting  piacas,  which  hawa  .tha 
specific  sizes/diaensions,  sabstantiated  by  strength  calculation  with 
the  selected  aatarials  aad  the  characteristics  of  their  straagth  at 
teaperatwre  of  20°c. 

As  operating  prossara  p,»»  is  considered  the  great  overpressure, 
which  easeres  the  proloagad  work  of  reinforceaent  and  connecting 
pieces  of  the  pipelines  at  operating  teaperatare  of  tha  coadncted 
aadiaa. 

Test  pressara  p* ?  is  called  tha  overpressure  at  which  the 
raiaforceaant  and  the  connecting  pieces  of  the  pipelines  east  undergo 
hydraolic  test  for  strength  and  density  of  aaterial  by  water  at 
teaperatare  not  higher  than  100*C. 

Conventional  pressara  p,  establishes  the  connection  between 
working  pressara  p,.«  of  the  conducted  aadiaa  and  its  teaperatare. 

Per  a  reinforceaent -and  the  connecting  pieces  of  the  pipelines 
nade  of  carbon  aad  alloy  steels,  pig  iron,  bronse  and  brass  of  the 
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t«1m  of  conreptional,  toot,  and  also  groatost  peraissible  operating 
press  or  as  depending  on  tke  teaperatnra  of  the  transported  product  are 
estaklished/laat ailed  COST  356-43. 

Page  41. 

rke  aaxiana  pe raise idle  tesperatnres  of  sediaa  la  °C  for  car boa 
aad  alloy  steels  coaprise: 

by  carbide  (S),  saaganooe  and  silicon  aaagaaese  (G)  ...  *55. 
chroae-si licon  aaagaaese  (KkGJ  ...  370.  , 

aolybdesas-chroniaa  (ilk)  ...  530. 

ckrooe-nolybdenaa  (KhH)  ...  545. 

ckroae-aolybdenaa-ranadiaa  (KhflF)  ...  570. 

ckroae-titanate  (KkST)  ...  425. 

chroee-aolybdenna  and  ckroae-t nagsten  (Kk5)  ...  550. 

ckroae-tnagstea  (Rk8)  ...  575. 
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dcoaiaa*,iolTbdtDQ«^nu01u  (IU)  510. 

ckroaiia~»ictel>titaBi»  ud  c*£oaiQa*Bick«l-taDgst«B  (Khf )  —  -  700 

Por  the  dncts.  osed  daring  the  naanfactere  of  pipelines.  OoST 
356-68  is  recoaaeaded.  To  pipelines  in  the  assenbled  forn  the 
standard  indicated  is  not  propagated. 

The  values  of  conventional,  test  and  operating  press ares 
depending  on  the  tenper store  of  aedian  for  dacts,  reinforce neat  and 
connecting  pieces  nade  of  steel,  pig  irons,  bronse  and  brass  are 
given  in  Table  26. 
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ttaptntara  of  nodina  ua  latacaioad  by  linear  interpolation  between 
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the  lurtct  falqM,  it  teticiiaitiM  of  the  nlu  of  coavtitioatl 
pressure  fro*  operating  pressure  and  tenperature  of  median  is 
alloeed/assuned  tie  efcess  of. operating  press are  in  Units  to  5o/o  of 
indicated  in  tab Is  for  tie  prescribed/assigned  temperature  eitboat 
transition  to  the  highest  step/stage  conventional  pressure. 

2.  In  the  case  of  applying  of  reinf orceaent  and  connecting 
pieces  for  work  ander  conditions  of  f regnant  hydraulic  ia pacts, 
palsiag  pressares,  variable  tenperatares,  specific  properties  of 
transported  product  or  United  service  life  of  pipelines  value  of 
operating . pressure  is  determined  with  consideration  correction 
factor,  adjusted  by  organs/controls  of  engineering  supervision. 

3.  First  stage  of  operating  pressure  of  reinforceaent  and 
connecting  pieces  aade  of  carbon,  aanganons  and  silicon  aangaaese 
steels  indicated  is  propagated  to  ainus  tenperatares  of  nedien  not 
beloe  nines  20°C,  and  from  pig  if on,  bronze,  brass  -  not  beloa  ainus 
30*C. 

*•  Pig  iron. connecting  pieces  and  reinforceaent  for  conventional 
pressures  25  and  *0  kg/ca*  and  for  tenperatares  nore  than  300*C  can 
be  used  only  froa  nalleable  cast  iron. 

5.  it  operating  pressure  is  below  1  kg/cn*  value  of  test 
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fcwan*  /’np-pp^+l  by  kg/aa*,  while  with  vacuus  pn»-'*  kg/cn*,  if  these 
ralui  art  sot  established/installed  by  another  technical 
do  caa  eat  at  ion. 

Keys  (1|.  Conventional  pressures.  (2) .  Haterial  froe  which  are  . 
aanefactored  rein^orceaeat  aad  connecting  pieces.  (3)  .  Tea  pern  tore  of 
aediaa  in  WC.  (4).  Test  pressures.  (5).  Greatest  operating  pressures. 
(6).  Carbon  (G£0.3o/o)  aangaaous  and  silicon- nang an ese  steel.  (7). 
To.(8).  Pig  iron  (gray  and  ductile).  (9).  Bronze  and  brass. 
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$6.  Calculation  of  pipelines  and  deteraiaation  of  the  volaaes  of 
liguids  in  vessels  and  ducts. 

1.  Calculation  of  pipelines. 

During  the  assenbtly  of  technological  pipelines  frequently 
appears  the  need  in  the  use/application  of  teaporary/tiae  pipelines 
aad  horizontal  cisterns  for  the  hydraulic  or  pneuaatic  tests  of  the 
asseebled  netuprks/grids  of  pipelines. 

la  such  cases  the  voluse  of  pipelines  and  capacities  is  the 


value  of  known. and  it  is  required  to  deternine  the  diaaeter  of 
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Uiporicf/tin  pipelines,  and  to  also  imfactnr*  tka  straatk 
calculation  of  docts. 

Deter ainat ion  of  the  calculated  dia aster  of  pipeline.  , The 
internal  (calculation)  dia aster  of  pipeline  vith  the 
prescribed/assigned  fluid  flov  rate  and  speed  of  its  floe  in  pipeline 
is  deterained  froa  the  foe aula 

-  /sib-  • 

where  Q  -  fluid  floe  rate  in  the  aVh; 

e  -  rate  o$  floe  of  liquid  in  pipeline  in  a/s.  > 

t 

The  rate  of  flow  of  liquid  in  pipeline  usually  is  accepted: 

a)  for  water  and  low-wiscosity  liquids  (alcohol,  acetone, 
gasoline,  dilute  solutions  of  acids  and  alkalis,  etc.)  -  froa  1  to 
2.$  a/s: 

b)  for  liquids  with  large  viscosity/ductility/tonghness  (oil, 
suspension,  etc.)  -  froa  0.5  to  1.5  a/s; 

c)  for  the  coapressed  air  and  the  saturated  steaa  -  froa  20  to 


30  B/SJ 
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4)  for  tlio  npcrhtttod  st eaa  and  high-pressure  gases  -  fro*  30 
to  60  */s.. 


Bias  pie.  To  determine  the  diaaotor  of  tha  pipalina  by  which  it 
is  regaired  to  paap  90  a*  of  aatar  in  hour  at  tha  spa ad  of  ita  notion 
2  a/a. 

If tar  obtaining  tha  calculated  dia aatar  of  pipeline,  sal act  froa 
assortaaat  tha  adagnat a/approaching  duct  according  to  outside 
dia aatar  and  thicknaas  walls. 


Strength  calculation  of  ducts.  Tha  sail  thickness  of  steal  tub< 
is  dataraiaad  froa  tha  foraala 


s- 


PDn 


P 


+  r  mm. 


(») 


vhara  p  -  design  pressure1 in  pipalina  in  kg/ca*; 


om  -  outside  diaaatar  of  duct  la  aa; 

-  allovabla  tan  alia  stresh  in  kg/aa*  in  dapaadaaca  on  tha 
teapecature  of  tha  traaaportad  product  (fable  27)  . 
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#  -  aod.ulus  of  resistance  of  th«  veld;  for  saailwt  pi  pas  #*t; 
for  the  dacts,  connected  bj  automatic  and  aannal  electric  welding 
daring  partial  quality  control  of  velds,  MO.  85;  for  other  cases  ok 
anneal  electric  and  torch  welding  of  dacts  #*0.7; 

C  -  addition,  which  considers  the  ainus  tolerance  of  the  will 
thickness  of  duct  according  to  GOSX  and  possible  thinning  of  vail 
daring  flexure  vithin  the  permissible  Units;  c  is  accepted  equal  to 
15-20o/o  vail  thickness,  but  is  not  less  than  0.5  an. 

la  all  cases  the  noaiaal  vail  thickness  of  duct  vast  be  not 

loses 

< A  Tpyfi  juiaaicrpou  MX  w .  1.78  Mm 

U  to  n.  in  tl  ju .  *  » 

»'  ,  •  TO  .  .  8.5  * 

»  •  90  *  .  3  » 

»  •  108  »  .  *.*  » 

Key:  (1).  for  dacts  by  diameter  tp.  (2|  .  Z/u  Zz  t>  / 

Example.  To  deter vine  the  vail  thickness  of  pipeline  at  the 
pressure  by  P*80  kg/ca«,  outside  disaster  «■  Ducts  are  electric 
velding  nude  of  steel  brands  20.  Temperature  of  pea pad  liquid  of 
20  *C.  . 


according  to  foraula  (i)  and  'fable  27  the  sell  thickness  of  duct 
vitt  conprise: 


5- 


80108 


MO- H. 7-0.85  +  80  +  0,5 


or  is  rounded  *  as. 
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Tibi*  27.  illoenble  tea  all*  stresses  for  fleets  made  of  carbos  aad 
all of  steels  is  flepesfleace  os  tbe  tee per at are  of  the  transported 
profloct. 


4 

r  cu 

ipaa  ctmi 

Cr.  1 

10 

OI.  » 

» 

ItMX 

tout 

ISX1M* 

yssSt 

• 

a... 

flonycKttMoe  aanpnxcMMe  m  pacnxeaat  »  km/mj+  \ 

20 

13 

12,3 

13 

14 

14, 1 

14.7 

15,3 

15,3 

17.3 

14.6 

too 

12.4 

13,3 

H.2 

14.6 

17.1 

16.9 

13,9 

1 50 

11,8 

12 

12,9 

13.9 

14.6 

15.2 

13.4 

200 

U.4 

i:,f» 

12.4 

13,5 

14.5 

15,2 

16,6 

13 

250 

10.9 

11.2 

12 

13.2 

14,5 

15,2 

16.6 

12.5 

275 

10,3 

10.6 

11.4 

12.0 

14,3 

14.9 

16.2 

12,2 

300 

9.8 

10 

10.5 

11.9 

14.1 

14.7 

18.9 

n 

400 

7,7 

9.2 

13.2 

13.7 

14.6 

n.i 

Rote,  for  the  tempo rat ares  of  intereediste  values  the  value  of 
alloeable  stress  Is  determined  by  interpolation  of  too  nearest  valnes 
vith  the  rounding  of  result  to  0.05  kg/aa*  to  the  side  of  sneller 
value.  Key:  ( 1) .  Ttadesar*  of  steel*  (2).  Calculated  temperature  in 
dc.  ( 3) .  allowable  tensile  stress  in  kg/aa*. 


Page  «S. 


Oeterainatioa  of  the'  peraissible  pressure  in  pipeline.  The  vale 
of  the  peraissible  operating  pressure  of  pipeline  is  deterained  fron 


the  forsela 


.  JL 

D.-(S-C)  ' 


(T) 
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lays  (1) .  kf/ci*. 

Exaaple.  To  ditacilM  the  peraissible  operating  peas  a  or  a  ia 
pi pal in a*  after  accepting  initial  data  of  tha  preceding  exaaple  and 
thickness  of  nail  l  ia: 


MOM  —  0.5)0.«-»4.7 
100- (4 -0.5) 


83,7  kg/ei*. 


Deteraiaation  of  test  pres sore.  Teat  pressure  la  pipeline  east 


not  exceed  the  value,  detereined  according  to  to  the  fora e la 

240(5-0*®*,  0] 

/»»-  — — — -^r -**!*+.  (8) 


D.-(S-o 


Key;  (t».  kg/ca*r 


if 


s-c 

D. 


<0.13. 


aad  accocdiag  to  the  for a ala  « 

(,) 

*•75  (1)  M/c>« 


(9) 


if 

>0.13- 

Bxaapla.  To  deter aiae  peraissifcle  test  press or a  ia  pipeline 

according  to  initial  data  of  the  preceding  exaaple. 
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Wot  eolation  it  is  necessary  to  accept  £  omnia  (6| ,  since 


S-C 

D, 


4-0,5 

1<M 


o.m  <0.13  ad  tJwa 


240(4  -  0.5)0.85-14.7 
108  -  (4  -  0.5) 


■  too.4  kf/ca*. 


Darin*  the  strength  calculation  of  ducts  according  to  formula 
(()  addition  C  is  provided  for  for  the  pipelines,  which  transport 
nonagressive  and  slightly  agressive  prod acts. 


For  the  pipelines*  which  transport  agressive  products*  east  be 
considered  the  addition  for  corrosion. 


rke  values  of  addition  for  corrosion  for  dect s  sade  of  carbon 
and  alloy  steels  are  given  in  Zable  28-30. 
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Pa  9*  40.  v 

Tab  la  28. v Value  of  addition  for  corrosion  in  aa  foe  ducts  os  /»,  .  to 

180  ky/ca*  (98  25*6-81  asd  47«5-*4.  . 


Oy.  MM 

|n  Tw*.  m  enm  | 

{S 

yrjnpowcni 

OflpCMIWl 

Mnooiunl 

10-40 

1.5-3 

1. 4-3.4 

1-1.4 

50—80 

J,  5-4.5 

100  ■ 

t 

tx  a  MM 

4-4 

3-4 

Kays  (1).  Ducts  aada  of  stool.  ,  (2| .  carbide.  (3).  allofod.  .  (4f.  by 
alloyod  aot  corroding.  (5) .  and  above. 


Table  29.  Value  of  addition  for  corrosion  ia  as  for  ducts  oa  pi 
144-400  ky/co*  (88  3558-82). 


Dy.  MM 

O'  Tnto  ■»  emm  j 

f'iVr'»»po*»rro4 
lupKa  30 

(^JMrapouHtioa 
■•pm  X5.  XSM. 
X5M-y.  XSB* 

^Ur«poumo4 
tupoK  X18H10T 
*  X17H13M3T 

6-40 

1-3 

1-3 

1 

50-70 

3 

80—100 

4-5 

3,5-5 

150-COO 

4— I 

W0-30 

5—6 

350 — WO 

6—7 

- 

Kojs  (1|., loots  sado  of  stool.  .  (2).  carbido  brand  20.  (3| .  alloy  ad  of 

b^Q<jds  f  narks. 
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Table  30, . Valu^  of  addition  for  corrosion  in  aa  for  dnets  oa  p, 
>200-1000  hg/ce*  (■■  50W-03I _ 


Oy.  MM 

ff\  TpySw  a  ctim  rpjnn 

&  xr.  XM.  X*  |  XH 

l.s 

1 

M 

2 

1-14 

is 

I.S— 2 

IS 

2-7,3 

3%  « 

2,5—3 

to 

2 .5 

70-100 

0-4.1 

3 

M-7 

4 

Key:  (1).  Dnets  nadnof  steal  of  groups.  , 

2.Deteraination  of  the  volunas  of  liquids  in  horizontal  cylindrical 
containers  and  dnets. 

Dnring  hydraulic  tests  of  the  asses bled  pipelines  to  strength 
and  density  freqnehtly  appears  the  need  for  using  finished 
cylindrical  horizontal  capacities  (cistern).  To  these  capacities 
connect  the  tenporary/tiae  punping  peeping  plants  with  brace 
netnorks/grids  for  connection  Kith  the  tested  pipelines. 
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flM  tolnae  of  liquid  in  horizontal  cylindrical  coataiMcs  in 
deter nine*  -froa  tba  fec«aU 

VK-Vtk.  UO) 

•kora  -  v«  -  tka  f all/ total/coa plate  faliM  of  teasal,  equal  to 


k  ~  aaltipliar  talae  which  they  take  on  Table  31  depending  on 
the  value  of  relatioaahip/ratio  h/d. 


d  -  a  bore  of  the  teasel; 


k  -  keight  of  the  layer  of  liquid  in  the  tea eel; 
1  -  length  of  teasel* 
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Page  40. 

The  yolua  of  «atu  ia  ducts  with  the  aost  frequently  used 
outside  diene ter send  ia  thicknesses  of  walls,  areas  and  sarfaces  1  a 
of  ducts  are  qiven  in  'Tables  3 2  and  33. 
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lAhl*  31.  Yalta  h/4  Mil. 


h 

4 

k 

k 

4 

* 

k 

4 

* 

y 

4 

* 

h 

4 

Jk 

0.0} 

0.006 

0.2} 

0,163 

0.42 

0.33$ 

0,62 

0.661 

0,82 

0,878 

0.04 

0.013 

0,24 

0.186 

0.14 

0,424 

0.64 

0.676 

0.84 

0.887 

0.06 

0,025 

0.26 

0.207 

0,46 

0.449 

0.66 

0,7 

0.88 

0,914 

0.08 

0,038 

0.26 

0.229 

0,48 

0.475 

0,68 

0,724 

0,88 

0,932 

0.1 

0.052 

0,3 

0,252 

0,5 

0.5 

0.7 

0,748 

0.9 

0,948 

0.12 

0.069 

0.32 

0.275 

0.52 

0,526 

0.72 

0.771 

0.92 

0,963 

0.14 

0.085 

0.34 

0.3 

0.54 

0,551 

0.74 

0.793 

0.94 

0.976 

0.1$ 

0.103 

0.36 

0.321 

0,56 

0.576 

0,76 

0.816 

0,9$ 

0,987 

0.18 

0.122 

0,38 

0,349 

0,58 

0,601 

0,78 

0.837 

0,98 

0.995 

0.2 

0.142 

0.4 

0.  74 

1 

0.6 

0.625 

0.8 

0,858 

1 

1 

Iitapla.  Voleae  of  hociaoitel  eyliadrical  coitawr  vc  -io.«  -> 
with  bora  4*1.3  ■  u<  at  leagth  '*9.0  a.  The  height  of  tha  lajat  Of 
Ufiii  is  h*0. 88  a;  vslas  j-~ -o.m 

Through  Table  31  aa  find  value  k  as  the  average  batvaaa  0.771 
aa4  0.793  (for  h/d*0.72  and  h/d»0.7*|:  k*0.78S.  Sa  deteraiae  froa 
foraala  tha  volaaa  of  the  li.aoi.ds  -10.s6-0.r8s-s.s2*>. 


Ti 
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tali*  32.  Tolm  of  ootoc  1  ■  of  4 act  it  1. 

4 


1 

— 

■ 

awz 

*.* 

3 

3.8 

«•« 

• 

• 

• 

M 

it 

U 

u 

it 

as 

O.IW 

0,133 

0,113 

0,085 

0.079 

_ 

mm 

0.34O 

0,314 

0,384 

0.254 

0,177 

0,133 

— 

— 

_ 

_ 

0.616 

0.573 

0,531 

0.491 

0.38 

0.314 

0,201 

■a 

O.'JU) 

0.5oo 

0,804 

0.755 

MiKiJ 

0,616 

0.531 

oiss 

— 

w 

_ 

*5 

1 .3.* 

1.256 

1.195 

1,13-1 

1.018 

0.962 

0.855 

0,661 

0,491 

57 

2,206 

3,124 

2,013 

1.983 

1.886 

1,809 

1,735 

1 .59 

1.33 

1,075 

0.855 

— 

76 

4,071 

3,959 

3.848 

3,739 

3.631 

3.526 

3.421 

3,217 

2.827 

2.463 

2.124 

1,81 

5,674 

S.S42 

5,411 

5.281 

5,153 

5.027 

4.902 

4.857 

4,185 

3.739 

31318 

2.922 

2.552 

— 

!•» 

8.485 

8.332 

8,171 

8.012 

7,854 

7.698 

7,543 

7,238 

6.648 

6.082 

5.542 

6,027 

4,536 

4.071 

133 

“ 

12,87 

12,47 

12.27 

12,08 

11.68 

11.5 

10.7S 

10,03 

9,331 

1.568 

8.012 

7.39 

158 

— 

18.63 

18.38 

18.15 

17.91 

17,67 

17,44 

16.97 

16,06 

15,17 

14.31 

13.48 

12.67 

11,88 

~ 

“* 

35,3 

34,97 

34,64 

34,31 

33.65 

32,37 

31,1 

29.56 

28.65 

27.46 

26.3 

mm 

— 

— 

— 

— 

55,15 

54,74 

54.32 

53.5 

51.87 

50,27 

48,69 

47,14 

45.62 

44.U 

Bm| 

* 

“ 

— 

78,43 

77.93 

76,94 

74,99 

73,06 

71,16 

69,28 

67.43 

65.6 

mm. 

— 

— 

— 

— 

— 

106.4 

105,8 

104.6 

102.4 

100.1 

97,87 

95.66 

93.48 

91.33 

* 

136,6 

135,9 

134.6 

132 

129.5 

126.9 

124.4 

121.9 

119. 5 

530 

— 

— 

— 

— 

— 

212,4 

210.7 

207.5 

204,3 

201.1 

197.9 

194.8 

191.7 

““ 

— 

301.9 

300 

296.1 

292.2 

288.4 

284.6 

280.9 

277,! 

770 

— 

— 

— 

— 

— 

— 

395.9 

393.7 

369.3 

384.8 

380,5 

376.1 

371,8 

367,5 

— 

— 

— 

— 

5)5,3 

512.8 

507.7 

50C.7 

497.6 

493.7 

487.7 

482.7 

95) 

“ 

— 

— 

— 

— 

— 

f».V>,4 

647.5 

641.8 

636.2 

630.2 

624.9 

619.3 

613.8 

““ 

— 

— 

801.2 

798 

791.7 

785,4 

779.1 

772.9 

766.7 

760.5 

1170 

— 

— 

— 

— 

— 

— 

— 

964.2 

957.3 

950.3 

913.4 

936.6 

929,7 

922.9 

— 

— 

— 

— 

— 

1131 

1123,4 

1116 

1108,5 

not 

It30 

— 

“ 

— 

— 

— 

— 

_ 

_ 

_ 

1539.4 

lfcW.6 

1521,8 

1513,1 

1504,4 

“ 

9010.*  . 

JOUU.6 

1990,6 

1980.6 

1970.7 

Kmjz  (1).  Tho  vail  thlcktMs  of  duct  is  ■■ 
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Chapter  II. 

STBIL  TODDS. 

$1.  General  inf Creation. 

Diets  for  technological  pipelines  classify  according  to  tbs 
forss  of  the  naterials,  used  for  their  nan  (if  act  are,  and  asing 
prodaction  aethods. 

According  to  tka  forss  of  aatarials  tka  ducts  divide  into 
natal lie  ones  and  nonaetaliic  ocas. 

According  to  prodaction  aathod  the  natal  to ban  divide  into 
jointless  ones,  voided  ones  and  poured. 

Jointless  steal  takas  are  prepared  hot-rolled,  cold-rolled,  and 
cold- dra an. 

The  gaoaetric  a an  nfactariag  precision  and  tka  finish  of  tka 
sarfnea  of  the  cold- dram  and  cold-rollad  diets  are  higher  than  tka 
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ducts  of  hot ^rolled  ones. 

Dsets  of  carbon  stool  ase  for  the  transporting  noaaggressive  and 
slightly  agression  prod acts  *t  tanperatnre  not  noro  than  *50*c. 

For  the  transporting  of  high  and  noderately  aggress! vs  products 
■hose  notion  along  carbide  dacts  can  cause  their  corrosion  and  change 
in  the  gaality,  and  also  for  a  nork  at  teaperateres  higher  than  *50*C 
are  esed  dacts  of  alio;  and  high-alloy  steel. 

Fhe  allowable  internal  pressure  in  steel  tabes  depends  aainly  on 
the  brand/nark  of  steel,  of  the  wall  thickness  of  dact  and  on  the 
gaality  of  heak  treat a eat. . it  present  prodace  the  steel  tabes, 
calculated  to  pressure  2500  kg/cn*  and  above. 

The  assort nents  of  steel  tabes  for  technological  pipelines 
enconpass  range  in  dianeter  froa  t  to  1600  an  in  wall  thickness  fron 
0. 1  to  75  an,  which  gives  the  possibility  of  the  wide  selection  of 
dacts  in  connection  with  the  varied  conditions  for  work. 

Seanless  pipes  are  aost  good- gaality;  therefore  then  are  esed 
for  the  pipelines  Of  the  critical/heavy- daty  designation/par pose  (I 
and  XI  category) ,  which  transport  acids,  alkalis,  tonic,  choking, 
fire-  and  dangeroaely  explosive  products,  ligaefied  gases  independent 
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of  tka  operating  pressor*;  for  at* a*  lines,  air  ducts  and  lisas  of 
inert  gases  at  a  conventional  pressor*  of  above  16  kg/ca*;  for 
pressure  piping,  etc. 

Seaaless  pipes  aadg  of  corrosion-resistant  steel  according  to 
GOST  9940-72  and  9941-72  are  intended  for  the  transport  of 
high-corrosion  chenical  products,  solforoos  liguid  and  gaseous 
petroleoe  products,  and  also  ior  stean  lines  eith  high  ones  by 
te ape rat ore  and  pressure  of  stean.  .  Especially  use  extensively  ducts 
of  ebroae- nickel  steel  tbe  brands/aarks  KhlSBtOT,  which  possess  high 
chesical  and  teaperature  durability.  Corrosion-resistant  seaaless 
pipes  in  accordance  with  GOST  are  prepared  by  outside  disaster  to  325 
aa.  With  pipe  laying  of  large-diaaeter  are  used  the  noncorroaiv* 
electric  welding  (froa  sheet)  ducts. 

Electric  welding  ducts  according  to  GOST  10704-63  and  10707-63 
usually  use  for  aanufacturing  the  pipelines,  which  transport 
coahwstible,  nonagressive  and  slightly  agressive  products,  alkalis, 
owerheated  and  saturated  stean  at  a  conventional  pressure  not  sore 
than  16  kg/ca*  and  to  teaperature  of  300*€. 

Page  52. 

Steel  welded  water-gas  conducting  ducts  according  to  GOST 
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3342-42  art  and  for  intrashop  wt«  supply  linos,  hosting  pipelines, 
lino  of  cooprosnd  sir.  ssd  also  othor  pipolinos  of  T  category. 

■ator-gas  conducting  asasl  ducts  sro  cslcalstod  for  pressureto 
10  kg/cn*.  bat  tho  intensive,  characterized  by  grostor  thicknoss  ■ 
nils,  to  prossuro  to  14  kg/ca*.  Greatest  pernissible  ten  per  stare  for 
those  ducts  of  200°C. 


Stool  crocking  cossssicstioa  ducts  (GOST  550-58)  sro  prodaced  on 
as sort sent  GOST  8732-70  sad  8734-58.  Ducts  for  tho  transport  of 
products  of  petroldua  refining  at  teaperatnres  fron  -70  to  ♦575°C  are 
used  depending  on  the  trade a ark  of  stool  fron  ahlch  they  sro 
nanufactured. 

In  accordance  with  designs tion/porpose  and  conditions  tho  work 
of  duct  on  nsnafsctaring  plant  asst  on  the  denand  of  castoaer  undergo 
different  technological  tests,  by  tho  caused  standards  for  the  dacts 
(see  92.  chapter  X)  . 

Tho  fandaaeatal  characteristics  of  the  stool  tubes,  used  for 
technological  pipolinos.  are  given  in  Table  1. 
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IkU*  t.  CkinetfClstlc  f|  mtmml  Uku. 


.  (O 

rocT 
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tibia  ii  this  chapter..  (4).  Bound  jointless  hot-rolled.  (5). 
assortaent),  8731-66  (technical  regoirenents) .  (6).  Carbide  according 
to  60 ST  380-71  and  1050-60,  alloyed  according  to  COST  *5*3-71  and 
5050-65.  ..  (6a) and.  ,  (7)  .  steel  jointless  cold- drawn  and  cold-rolled. 
(8).  Steel  Precision.  (8a)  •  .  after  cold  repart  it  ion/conwer  sion .  (8b). 
hot-rolled.  (9).  Steel  craching.  (9a).  furnace  and  heat  ainchange. 

(910.  coeaeaication.  (9c).  hot- rolled.  (9d) •  cold-drawn  and 
cold-rolled.  (10).  Seanles  hot- deformed  aade  of  corrosion-resistant 
steel.. (11).  Bighly  alloyed  on. . (12).  Jointless  cold  and  hot  worked 
nade  of  corrosion-resistant  steel. .  (12a) .  then.  ( 13) Jointless 
especially  thin-walled  aade  of  corrosion-resistant  steel.  (1*).. 
Seamless  hinetallic.  (15). .Carbide  according  to  GOST  1050-60  and 
copper  according  to  GOST  859-66.  (16) .  Steel  electric  welding.  (17). 
Steel  electric  welding  cold-drawn  and  cold-rolled.  (18).  technical 
regeireaents.  (19).  Carbide  according  to  GOST  380-71  and  1050-60. 

(20).  Steel  electric  welding  on  spiral  welds.  (21).  Blectric  welding 
nade  of  corrosion-resistant  steel.  (22) .  Steel  water-gas  condscting 
(light,  usually  strengthened).  (23).  Carbide  according  to. 

Page  55. 

§2. .Limiting  assort nent a  of  ducts. 

The  limiting  assortnents  of  ducts  for  technological  pipelines 
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act  installed  for  the  poxpOM  of  the  decrease  of  a  qaaatit;  of  tka 
sises/diaensions  of  dacts  u«d.  They  are  regulated  by  the  standards 
of  aachiae-building  BB  2546-41  and  BB  4705-43  to  dacts  Bade  of  earboa 
aad  alloy  steels  on  p,  to  100  kg/ca*. 

Uniting  al^ort seats  ea cos pass  jointless,  electric  veldiag  and 
water-gas  lines  of  carbon  aad  alloy  steels  with  the  Internal 
diaaeters  froa  6  to  1400  aa. . 

Ball  thickness  is  deterained  by  project,  on  the  basis  of 
teaperatare  conditions,  pres sores  and  degree  of  the  aggressiveness  of 
transported  prod acts. 

In  accordance  with  the  "noras  of  the  calculation  of  the 
eleaeats/cells  of  steaa  boilers  to  strength",  affiraed 
Gosgortekhnadzor  of  the  isrsi  on  24  Barch  1945,  and  "instructions  on 
the  calculation  of  the  stepl  pipelines  of  different 

desigaatioa/parpose"  (SB  373-67),  affiraed  by  G OS ST ROT  of  the  OSSR  on 
22  July  1947,  by  Ministries  of  Cheaical  industry  of  the  USSR, 
petroleua  refining  and  petroche aical  Industry  of  the  ossr  and 
installation  and  special  construction  work  of  the  OSSR  is  released 
aad  pet  into  operation  froa  1  January  1968  liaitiag  assortaeat  da 
taintless  and  electric  welding  ducts  for  technological  pipelines  6a 
p,  to  100  kg/ca*  aade  of  carbon  steel  gad  steel  of  brand  10G2  (fl$B 
1M-44 /mass  of  the  BBSS  (Cable  2  and  3). 
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1.  Uniting  assort neat  of  dacts  made  of  carbon  stoal. 


Pablo  2.  Sizes/diaeasioas  of  soaaloss  pipes  ia  aa  (COM  4732-70  and 
8734-50**)  of  tba  group  of  deliver j  &  for  products  froo  /„«  froa 
-70  to  M50«C  (999  !M-«VHSS  of  the  OSSI). 


lotos:  1.  Bator ial  rob:  for  noaagressive  and  slightly  agressive 
prodacts  -  stool  of  brasd  20  according  to  GOST  1050-60  for  pipoliaos 
with  operating  toaporat are  froa  -40  to  +*509C  and  stool  of  brand  1062 
for  daets  on<  i»  M 


according  to  GOST  4543-71  for  pipoliaos  vith 
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operating  tea per at are  froa  -41  to  -70®C;  for  aoderatelp  aggressive 
products  -  stool  of  brood  20  according  to  60S*  1050-60  for  pipelines 
»ith  oporating  to  ape  rat  axe  froa  -40  to  *300«C. 

2, . At  di aeration  of  planning  organisation  is  pornittod 
o*o/a pplicat ion  of  ducts  froa  stool  of  brand  10  according  to  sost 
1050-60  and  brands/aarks  St.2sp  and  St. gap  according  to  GOST  300-71 
for  pipoliaos , with  pornissiblo  paraaoters  of  transported  products. 

Kop:  (1).  The  wall  tbicknoss  of  ducts  S.  (2).  for  aonagressive  and 
sligktlp  agrossiwo  products.  (3) .  for  Hodoratolf  aggressive  products. 
(4).  kg/ca*. 
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fable  3.  Sizes/diaensioas  q£  electric  welding  ducts  in  n  (GOST 
10709-63*  And  10705-6^  of  the  group  of  delivery  I  (COST  18709-6^  aad 
10706-63)  and  group  of  delivery  B  for  products  fro*  tt*  froa  -30  to 
♦300*C  (HSI  1K-M/MSS  ion.  . 
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lots.  Baterial  of  the  dects:  for  <>,<««  -  steel  of  brand  20 

accerdlng  to  GOST  1050-60* aad Vst. 3ep  according  to  gost  380-71;  for 
oa>wi  -  steal  of  the  btands/aarhs  St.  3sp  andvst.  3sp  according  to 


GOST  300-71. 
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Kay:  (1).  Tha  wall  thick asss  of  ducts  s  for  nonagrassise  and  slightly 
agrassive  prod acts  oa  Cy  is  kg/ca*. 

Tabla  «.  Slzas/diaaasiona  aloctric  said lag  of  docts  sith  spiral  said 
ia  aa  (COST  8696*62)  for  products  with  operating  tssparatara  to  300°C 
(Bl  2566*61). 


°y 

Toivm  cvcikr  tpy6  S  jm«  aaarptc* 
OHIO  a  ituioarpcccwtwx  nojnnrroa 
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■ota.  tha  notarial  of  ducts  *  steal  of  brand/aark  St. 3  or  fSt. 3 
according  to  GOST  380-71. 

Kay:  (1).  Tha  sail  thickness  of  ducts  s  for  nonagrassisa  and  slightly 
agcassive  products  on  in  kgf/ca*. 
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Tab  la  S.  Sixea/liMnsiooa  of  aatac-gas  conducting  ducts  is  as  (GOST 
3267-62)  for  products  sith  operating  teaparatura  to  200®c  (■■ 
2566-61)  *  j 
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tote.  Hatarial  of  ducts  -  staal  according  to  GOST  380-71. 


Kay:  (1).  The  sail  thickness  of  ducts  S  for  aonagressiva  and  slightly 
agrassiva  products  on  Py  in  kgf/ca*. 

2.  Limiting  assortaaat  of  ducts  aada  of  alloy  staal  (HI 
4705-63)  . 


Tabla  6.  Sixes/d iuanaions  of  cracking  coaaaaicatioa  ducts  in  aa  (GOST 
550-58)  . 
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■ot m:  1.  StMl  of  broad  KbSft-9  -  heat-treated  stool  Is  brand 

Kb5«. 


2.  .Docts  nade  of  stool  of  brand  KhSPF  -  on  TSFB  5580-58. 

Koy:  (1|.  The  vail  thickness  of  dacts  S  for  products.  (2). 
aonagreasive  and, slightly  ag reserve.  (3).  agressive.  (4).  tradaaark 
of  stool.  (5) .  kgf/cas. 

Pago  59. . 


Q3.  Issortssnts  of  stool  tabes 
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Tke  assortments  of  tke  most  frequently  used  jointless  and 
electric  voiding  ducts  aade  of  carbon  and  alley  steels  are  given  in 
Table  8,  vkick  ‘e neon pa sees  seaaless  pipes  according  to  GOST  8732-70, 
8738-58**,  956'j-M*,  550-58  and  electric  voiding  according  to  GOST 
10708-03*  nnd  10707-63.  Bass  1  lin.  a  of  dact  are  deterniaed  froe  to 
tke  f  omnia 

(I) 

Keys  (1)  •  kg. 

vkere  p  -  density  of  carbon  steel,  egnal  to  7.85;  S  -  vail  tkickness 
in  ns;  d,  -  outside  diaseter  in  an. 

Daring  tke  deterninntion  of  tke  nass  of  ducts  aade  of  alloy 
steels  of  different  braads/aarks  tke  corresponding  to  tkea  density 
skoeld  be  accepted  according  to  Table  10,  6hapter  I. 

Por  electric  veldiag  straigkt-seaned  ducts  according  to  GOST 
f4va_  ntass  of  1  linear 

10706-6TT**begible^it  is  necessary  to  increase  against  tke  vnlaes, 

8  W  i  ^  i 

placed  in  {illegible  3 /Tor  ducts  kith  spiral  veld  -  according  to  GOST 


8696-62  [illegible]  veld  reinforce  sent 
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Tiblt  7.  sin^/diMulou  of  .«  uda  of  corrosion- r«slst«mt  stsol 
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1.  tacts  steel  jointless  tot-rolled  (GOST  8731-66,  9732-70). 

Assortment , end  sass  are  given  in 'Tables  8. 

Depending  oa  desigaatioa/pUrpose  and  guaranteed  cbaracteristlcs 
the  dacts  supply  by  the  following  groups: 

A  -  by  the  cheaical  cob  position  aade  of  steel  of  brands/suttfs 
according  to  GOST  1050-60*5  4563-71,  5058-65*  and  380-71  (see  Table 
2*  A,  (,  8  of  chapter  X)  and  according  to  aechanical  properties 
(Tattle  9  and  10)  ; 

B  -  by  the  cheaical  coaposition  vithout  the  control  of 
aechanical  properties  sade  of  hilled  steel  of  brands/aarhs  according 
to  GOST  380-71',  1050-60**  4543-71  and  5058-65*  (see  Tables  2,  4,  9 
and  8  of  chapter  I) ; 

C  -  according  to  aechanical  properties  aade  of  killed  steel  of 
brands/narks  according  to  GOST  390-71  (group  A)  according  to 
re quire neats  indicated  in  "tables  9  and  10; 

9  -  by  the  cheaical  coaposition  aade  of  steel  of  brands/narks 
according  to  GOST  1050-60**,  4543-71  and  5058-65*  (see  Tattle  4,  6,  8 
of  chapter  X)  sith  the  control  of  aechanical  properties  in  the 
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kut-tmtad  s^aplas/tpaciiaas  accocdiag  to  aocu(  indicated  in  the 
standards; 

B  -  eit host  the  standardisation  of  the  cheaical  coapositioa  and 
nechanical  properties  on  aith  the  guarantee  of  testing  hydranlic 
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T*bla  9.  Assortment  of  stssl  jointless  and  electric  eelding  docts. 


Macca  1  Hot.  m 


1HBB 
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45  1,51  1,31 
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350  377 
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450  480 

500  530 

600  630 

700  720 

800  820 

900  920 

1000  1020 


1200  1220 
1400  1420 


1,48 
1.78 

2,12  2,82 

2,71  3.38 

3,65  4.53 

4,29  5,33  |  6,38 


13.35  15,98 

16.68  19.97 
19.88  23.82 
23.09  27.67 

28.11  31.28 
29.44  35.29 
32,52  38.99 


-  46.39 
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keys  (1) .  Thickness  of  noil  5,  an.  ,(2).  boss  of  1  lia.  a  of  dacte  in 

kl.  . 

Pago  6JU 

2. .Duets  stool  jointless  cold- dr ana  and  cold-rolled  (COST  8733-66,' 
873*— 58**)  * 

Depending  on  their  par pose  and  guaranteed  characteristics,  1 

tk*.  oLwdMTTS pesX 

pills  gib  IjfT  are  divided  into  the  folloving  groups: 

*  -  by  the  chenical  cos position  -  nade  of  steel  of  brasds/nerks 
on  COST  1050-60*3,  *5*3-71,  5050-65*  (see  Tables  «,  6  and  8  of 
chapter  1)  and.  according  to  aechanical  properties  (Table  9); 

B  -  by  the  chenical  con position  sit hoot  the  control  of 
aechanical  properties  -  nade  of  killed  steel  of  brands/aarks 
according  to  GOST  380-71,  1050-60**,  *5*3-71  and  5058-65*  (see  Tables 
2,  *,  €  and  8  of  chapter  I)  ; 

C  -  by  the  chenical  coa position  -  nade  of  steel  of  brands/aarks 
according  to  GOST  1050-60**,  *5*3-71*  and  5058-65*  (see  Tables  «,  6 
and  8  of  chapter  I)  with  the  control  of  aechanical  properties  in  the 
heat-treated  saaples/specinens  according  to  the  noras,  indicated  in 


DOC  -  79134703 


P  361 


the  standards; 

D  -  after  special  Meat  treat aent.  The  tradesarks  of  steel,  the 
aode/coaditioas  of  teat  treateeat  and  nors  of  nechanical  properties 
are  established  by  the  technical  specifications; 

B  -  eithoot  the  standardisation  of  the  cheaical  cosposition  and 
nechanical  properties,  hot  with  the  guarantee  of  testing  hydraulic 
press  ere. 
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Table  9.  Beckaaical  proptctiu  the  sea* less  pipes  of  group  t  (GOST 
873 VM  •■«  8733-84). 


■otesi  1.  0  Mserstec  see  gives  the  data  alas?  hot-colled 
ducts,  is  denoslnator  -  os  that  cold-dcava  and  cold-colled  oaas. 


2.  Firm  steel  bcaads  ISO  pee  pace  only  cold-dcava  asd 
co Id- col led  decta. 


3-  Proa  steel  of  bcaads  30KJUU  aad  12Khl2,  aad  also  vst.hsp  asd 


VSt.Ssp  ace  prepared  oalj  hot-called  ducts 
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V.Bechanical  proptrtlM  of  ducts  fro*  other  brands/aarks  of 
steels,  aid  also  nora  of  iapact  viscosity  and  relative  redaction  of 
area  are  established  by  agree seat  of  sides. 

S.  fleckanical  properties  of  hot-rolled  ducts  are  gives  is 
as-received  conditio*,  and  cold-rolled  and  cold-drawn  -  after  heat 
treataeat. 

Key s  (1|.  Tradeaark  of  steel.  (2). . Hardness  according  to  Rriaell 
(with  sail  thickness  sore  than  10  aa).  (3).  kg/aa*.  (4)  .  it  is  not 
less.  ($).  disaster  of  iapressiao  in  as,  is  not  less.  (1).  hardness 
naaber,  is  not  sore. 

Page  63. 

Depending  on  designation/purpose,  conditions  the  work  of 
pipelines  and •  deaaads  of  the  castoaers  of  duct  on  aanufacturifeg  plant 
undergo  the  following  .tests:  hydraulic,  for  distribution,  for  knee, 
for  flattening,  for  flanging,  for  stretching,  for  the  hardness  (see 
Chapter  I,  §2) . 

3.  Ducts  steel  precise  (GOSX  9547-60*), 

Assortaeat  and  nans  are  given  in  fable  8. 


DOC  «  79134703 


PifiB 


0 


Dtcts  praciM  obm  (iacntMd  saaaf actariag  precision)  supply 
after  cold  re  partitiqn/caa  version  ud  hot  rolling.  notorial  and 
technical  reqairenents  bj  the  cheaical  coaposition  (son  Tablns  2,  4, 

0  nod  8  of  chapter  I),  tho  aechaaical  properties  (fables  9  and  10) 
and  to  tho  tosts  of  dacts  nf tor  cold  repartition/conversion  nnst 
corns  pond  to  GOST  8733-60,  bat  hot-collod  -  GOST  8731-66. 

4.  Ducts  stool  cracking  (GOST  550-58)  . 

Issortaent  and  a ass  aro  given  in  tablo  8. 

Tho  cheaical  coaposition  of  cracking  dacts  aado  of  stool  of 
brands  10  and  20  nnst  correspond  to  GOST  1050-60**;  brands  KhS,  IhStf 
and  Kh5VF  -  GOST  5632-61*;  brand  1062  -  GOST  4543- Hi;  brands  12Mth 
and  12KhflVP  -  GOST  10500-63  (son  Tablns  4,  8  and  10  of  chaptor  1). 

Tho  oechanical  proportion  of  dacts  in  as-received  condition,  nnst 
Con-£o**m  fct>  tfcs 
[  Allogibi^rXn  Table  11. 
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VS 

T*bl«  10.  ■echaaical  propet ties  of  the  jointless  hot-rolled  ducts  of 
groep  »  (COST  0731-40). 


Key:  (1).  the  tredeeerk  of  steel.  ,  (2) .  .kg/aa*.  (3|.  it  is  not  less. 

(«)  .  st.2ep. 

Page  64. 

The  sapplied  dacts  on  nanuf actor ing  plant  they  test/experience 
to  distribatioa,  flattening,  stretching,  inpact  toughness,  hardness 
and  sabject  to  hydraalic  pressure  (see  Chapter  I,  $2). 

5. . Dacts  jointless  nade  of  corrosion- resistant  steel,  hot-def otsed 
(COST  9940-72),  cold  and  hot  sorted  (GOST  9941-72). 

The  assortaent  of  the  aost  fregaently  used  seaaless  pipes  nade 
of  corrosion- resists at  steel  is  given  in  Tables  12,  13. 


Dacts  joiatlpss  ones  of  corrosion-resistant  steel  prodace  nade 
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of  steel  of  t*e  brands/sarks,  indicated  la  Table  14. 

Ducts  according  to  COST  9941-72  east  be  supplied  in  the 
hant-trantad  state;  according  to  GOST  9940-72  heat  traatnant  of  ducts 
is  aceoaplishad/realised  on  the  deaand  of  consnaer. 

The  cheaical  conposition  of  the  tradenarks  of  steals  is  given  in 
Table  10,  chapter  I;  the  mechanical  properties  of  ducts  in 
as-received  condition  nest  correspond  to  those  indicated  in  Tdble  .Hi.1 

Depending  on  the  deaaads  of  the  ci^stoners  the  aaaafactering 
plant  produces  the  teats  of  ducts  for  distribution,  flattening, 
stretching,  hydraulic  pressure  and  intercrystalline  corrosion  (see 
$2,  chapter  1) . 
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table  11. .flechanical  properties  of  cracking  steel  tabes  (GOST 
550-58)  .  , 


TpyOu  no 
COCTORHHIO 
MBTepHO.18  npH 
nOCTBBKC 

(A 

Map  kh 

CTAAU 

F 

♦ 

6/> 

1 

i 

s 

« 

■g 

KTh  m 
mam  HB 

(3) 

KIC/mM1 

% 

\m 

o  i 

: 

»  H 

_ i 

})  xe  mchcc 

(9) 

lie  6ojiee 

r  (W 

ropHHCKBTB- 

10 

36 

25 

25 

50 

8 

5.1 

137 

Hue  6es  oTwura 

10T2 

43 

27 

21 

SO 

12 

4.3 

197 

20 

44 

26 

22 

50 

8 

4.8 

156 

X  OJIOAH  OT  H  h  y  • 

10 

34 

20 

26 

50 

8 

5,1 

137 

rue  h^h  xo- 

20 

42 

24 

23 

50 

8 

4.8 

156 

7IOflHOKBT«Hue 

nocne  OTwwra 

Tlocne  0T3KKTB 

i:mx 

42 

25 

21 

46 

7  , 

4,8 

166 

xs 

40 

22 

24 

50 

10 

4,6 

170 

X5M 

40 

2 2 

22 

50 

12 

4.8 

170 

X5D<* 

40 

22 

22 

50 

12 

4.8 

170 

12XMI* 

45 

» 

21 

to 

< 

4,8 

170 

Kay:  (1).  Docts  daa  to  the  state*  of  w  ate  rial  with  delivery.  (2). 
Tradeeark  of  steel.  (3).  kg/u<.  (4).  kgf«s/ca®.  (5).  Hardness 
according  to  Brinell  HB.  (6)  .  disaster  of  iapression  in  aa.  (7) . 
hardaess  naaber.  (8).  it  is  not  less.  (9).  it  is  not'  sore.  (10). 
Hot-rolled  vithont  annealing.  (11) .  Cold-drawn  or  cold-rolled  after 
annealing.  .  (12) .  If ter  annealing. 
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Page  67. 


Tabla  1*.  B«c has leal  properties  of  seaeless  pipes  eade  of 
certosloe- resistant  steel.. 


Mapu  enn  ripunie*  otiouirt- 
(fOCT  6632—61*)  km  mpoti  cruet 


3X1 

3H496 

3X17 

3)16(5 

3IH39 

3X27.  3H3I9 

311732 

9115) 

31IG95P 

311448 

(XI8HI2M2T) 

311560 

311842 

3510  (OX  18)19) 

3511  11XI8II9) 

3512 
3M9J4 

356 IT  (1XI8H9T) 


3H40B  (X16HIIB) 


0X20HI4C2 
0X221 15T 
1XI4H16B26P 
X17HI3M2T 

0XI7HI6M3T 

00X18HI0 

0XI8I1I0 

X18H9 

2XI8H9 

0XJ8H10T 

XI8H10T 

0XI8HI2T 

XI8HI2T 

0XI6H12B 

0X23H18 


®*F*  (1). .ftadeeark  of  steel.  (2) .  Previous  designation  of  tradeaarks 
of  steels.  (3) •  Ducts,  kot-def oraed.  (*) .  Ducts  of  cold  aad  hot 


worked. . (5).  kg/ea*.  (6).  it  is  not  leas. 


6. .Sects  Joint lass  especially  tkia-walled,  cold -drawn  and  cold-rolled 
aade  of  corrosion-resistant  steel  (GOST  10*98-63). 
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Table  IS.  lasoctmt  of  dapu. 


—■—Ill  II  — — 

D 

s 

5 

i  f. 

.1  •  -e r 

0,7— 0.5 

'*.7-0,7 

-.V-| 

ra 

faS 

<iM 

7«» 

71 

0.3-1 
0,3—1 
0.3-1 
«.3-| 
H.3-1 
0,1— 1 

90 

8.1 

ftr> 

so 

0,4-1 

0.4—1 

0,4—1 

0.4—1 

0,4—1 

100 

110  . 

IS 

0.5—1 

0,5-1 

0.5-1 

Key:  |1)  •  SiiM/dinoaioM  in 

Pago  68. 

Duets  supply  la  the  heat-treated  stats  a ads  of  stool  of  the 
braads/aarks  0Kh18«18T,  1*hl8*1QT,  lKh13S2B2,  0Kk16B15B3,  1Kk16>lS83B 
aad  OOIh16f 15B3B;  they  caa  bo  supplied  with  tho  etched,  grouad, 
polished  or  electropolishaag  extecaal  surface,  aad  also  alth  the 
etched  or  electropolishiag  iatoraal  surface  (besides  ducts  free  d. 
to  S  aa) «. .  • 

Tho  cheaical  coapositloa  of  stools  see  la  Table  10,  chapter  i. 

The  aochaaical  properties  of  ducts  la  as-received  eoaditioa  east 
correspoad  to  those  iadicated  ia  Table  1 6. 
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Dacts  aost  be  t  as  tad  by  aaaaf  act  aring  plant  for  later crystallise 
corrosion,  to  .flattening,  to  hydraalic  or  paaaaatic  pressure,  to 
aachanical  properties  according  to  tha  standards  (aaa  §2,  chapter  i). 

In  as-received  coadition  the  dncta  aast  hold  oat  tha  testing  i 
hydra alic  or  paaaaatic  pressures  aith  diaaatar  to  20  aa  inclusively}  - 
not  lass  than  5  kg/ca*,  aith  tha  diaaatar  aora  than  20  aa  -  not  lass 
than  tO  kg/ca*.  fast  procadora  by  paaaaatic  pressure  is  astablishad 
by  tha  agreeaeat  of  aid as. . 

7.  Dacts  joint lass  biaatallic  (GOSf  10192-62*) . 

Joiatlass  biaatallic  dacts  prepara  cold-rolled  aad  cold-draaa 
with  skin  froa  steal  brands  10  or  20  according  to  GOST  1050-60**  and 
interior  layer  froa  copper  of  brand  B3  according  to  GOST  859-66.  ' 

Prodsca  dacts  in  oatside  diaaatar  6-370  aa  and  sails  aith  a  thick  nasal 
of  1.5-10  aa. 

Asaortaent  of  tha  fregaantly  used  biaatallic  dacts  is  given  in 
Table  17.  , 


i 

i 
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Yftfcl*  10*  Hchaaictl  pcoptttiM  of  ducts  suds  of  corrosion -re distant  ‘ 
stools  (GOST  10*99-63) . 


MifH  crmj* 

Mil 

'38.1"  V '  3TW 

upu  cTua 

0XI8HI0T 

3H9U 

M 

« 

IXISHI0T 

3JI  IT 

SC 

« 

IX13C2M2 

3H652 

55 

20 

0X16III5M3 

3K844 

SC 

38 

1XI6HI5M3G 

3HM7 

55 

X 

00X1CHI5M3G 

3HC41S 

52 

m 

KOfs  (t)  .  Tradeaark  of  stool.  (2J.  Previous  designation  of  tradosark  • 
of  stool*  (3)*  kg/wn*.  (4) .  it  is  not  loss. 
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3.  Sects  stool  elOctric  voiding. 


kssortaent  and  aass  of  electric  voiding  ducts  are  given  in  Table 

8- 


Depeadiag  on  purpose  and  gnarantoed  characteristics  [illegible]  ducts 
supply  by  the  following  groups: 

gosr 

fllloiihloyfid  10705-63*  with  outside  diaaotor  froa  8 


to  530  mm  and  wall  thickness  to  10  mm  inclusively. 
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tibia  17.  assort  Mat  of  tha  joiatlan  binetallic  cold- rolled  and 

cold-draaa  facts  (OSSY 


|W  (MU  S. 

MM 

u )  a  |u|i 

*.» 

« 

4.8 

1  » 

is)  Msecs  1  not.  m  s  nt 

« 

0.17 

_ 

_ 

10  . 

0.41 

— 

mm 

_ 

_ 

_ 

.14 

0.40 

o.a 

0.74 

— 

— 

— 

— 

— 

It 
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0.82 

1 

1.10 

_ 

1.42 

_ 

a 

1.03 

— 

1.47 

1.88 

1.82 

1.98 

_ 

25 

— 

1,18 

i.e 

1.7 

— 

3.13 

— 

2.58 

a 

*  1.04 

1.34 

— 

2.19 

2.44 

_ 

_ 

a 

1.7 

1.84 

— 

2.a 

2.85 

2,82 

_ 

_ 

a 

1.0 

1.8* 

2.3 

— 

3.1 

— 

— 

— 

42 

2.07 

_ 

_ 

_ 

_ 

_ 

4.68 

« 

1.71 

t.a. 

2.78 

mm 

_ 

_ 

8.05 

• 

i.e 

— 

_ 

_ 

8.7 

m 

“ 

8.41 

“ 

— 

lotat  U.lha  tall  tUclaa—  of  dnct  is  akoan  sitk  cladding 
layer. 


2.  Bass  of  1  lia.  a  of  fact  is  deteraiaed  according  to  formula 

[,+(“^ —  (2> 


abaca  ?„  -  cappac  density;  -**  r. 

aass  of  1  iin.  a  of  duct  aade  of  steal, 
sitk  binetallic  duct  (sea  Table  8) ;  n  - 
plating. 

*i~4> 

""  * 


steel  density;  y~r».  6,  - 

vkick  is  of  tke  saae  sire 
volunetric  coefficient  of 

(3) 


ekece  d,  -  oat side  disaster  of  copper  layer  in  aa;  d.  -  kora  of 
biaatalllc  dact  in  an;  o0  -  outside  diaaeter  of  binetallic  fact  in 

na; 


2,-2,  +  2#. 
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Bern  4  -  noainal  (calculation)  tkickiess  of  copper  layer. 

Technical  requirements  for  dacta  east  correspond  to  the 
technical  specifications*  confiraed  in  routine. 

Keys  (t|.  Thickness  of  wall  S,  an.  (2).  Bass  of  1  lin.a  in  kg. 

Pare  70. 

h  -  by  the  chenical  coa position  nade  of  killed  steel  of  the 
brands/narks  vst.3sp  and  VSt.tsp,  according  to  GOST  380*71*  and  also 
nade  of  steel  of  brands  08;  10;  15;  20  according  to  GOST  1050-60*  (see 
Table  2  and  *,  chapter  I)  and  mechanical  properties  according' to 
Table  18  and  19. 

B  -  by  the  chenical  coaposition  without  the  guarantee  of  the 
aschaalcal  properties  of  ducts  nade  of  the  steady*  seal killed  and 
riaaed  steel  of  brands  St«3*  St. 3  and  St.*  of  groap  8  of  GOST  380-71* 
and  also  aade  of  steel  of  brands  08,  10,  15  aad  20  according  to  GOST 
1050-60*  (see  Table  2  aad  <t*  chapter  I) ; 

C  -  according  to  aechaaical  properties  according  to  Table  18  and 
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19  without  tha  gucaatM  of  tk«  cheat  cal  conpositioa  of  brndt  St.  ?« 
St. 3  aad  St. a  according  to  GOST  380-71; 

D  -  without  tho  standardisation  of  the  cheaical  cospositlon  aad 
aechasical  properties,  bat  vith  hydra alic  test. 

til  dacts  east  age  test lag  hydraulic  pressure:  with  diaeeter  to 
102  ae  -  00  kg/ca*  and  with  the  diaaeter  of  102  aa  aad  sore  -  30 
kg/ca*. 
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tikU  tl.  Bockaaical  proputiu  o£  tk«  electric  valdiag  dacts. 
sspplisd  by  tharaall j  tmt«d  (cost  10706-63*). 


jn 

Maps*  cruai 

a.%  | 

08 

33 

23 

10;  Cr.2 

34 

34 

It;  Ct.3;  BCtJ 

M 

21 

»,  Ct.4;  BCt.4 

41 

21 

Kay:  (1) . .  Tradanark  of  steal.  (2).  kg/nn*.  (3).  it  is  sot  lass. 


Table  19. , Becbanical  properties  of  tha  electric  voiding  ducts, 
supplied  sitbootbaat  traataast  (QOST  10700-63). 
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13;  Cl.3:  BCt.3 
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21 
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R| 
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5 

20;  Ct  4;  BCt  4 

38 

JO 

•10 

u 

80 

4 

Kays  (Y|.  tacts  by  disaster.  (2).  tradaaark  of  stool.  (3).. 63  as  and 
sera.  (0).  20-60  as  sitb  sail  vitk  a  tkicksass  of  0.66  D„  and  loss. 
(5)  •  to  20  aa,  and  also  20-60  as  vith  vail  by  tULcknass  soro  than 
0.06.  ,  (6)  •  kg/n ■*.  (7)  .  It  is  not  lass.  (8) .  and. 
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Ob  the  deuad  of  coaaaaac  the  dacts  of  groups  &  and  B  aast  bo 
tested  by  largo  hydraulic  pressure,  bat  it  is  not  ooro  than  prossoro 
P,  dotoroiaod  according  to  foraola  GOST  3845-6S,  aith  allooablo 
stroso  l,  ogaal  to  40o/o  of  tensile  figaro  for  this  brand/oark  of 
stools 


2)  according  to  605*: 10704-63*  and  10706-63  straight-soaaod  in 
diaontor  fron  426  to  1620  an; 

A  -  by  tho  choaical  coapobition  and  tho  nochanical  proportion 
for  shoot  stool  according  to  GOST  500- 58**  and  8597-57  of  tho 
tradoaarks  of  stool,  indicatod  in  ardor,  with  tho  sianltnnoons  by  a 
hydraulic  pressure  tost,  calcalatod  according  to  foroula  GOST  3845-65 
(soo  $2.  chapter  I)  with  allowable  stroso  B-0.9  of  yiold  point; 

B  -  by  tho  chonical  coa posit ion  of  tho  tradeaarks  of  stools, 
indicatod  in  cur  dor,  with  tho  tooting  by  hydraulic  prossoro  2S  kg/cn*. 
Ducts  by  sises/diaonsioas  920x7;  1020x8;  1120x8-9;  1220x9-10; 
1320x9-11  and  1420x10-11  tost/o xpor ionco  with  prossoro  20  kg/cn*; 

C  -  according  to  tho  nochanical  properties  of  tho  trodoaarks  of 


stools,  Indicatod  in  order  without  tho  guarantee  of  tho  chosicAl 
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coa position,  with  the  testing  by  kydraalic  pressara  according  to 
foranln  SOST  3845-65  with  allowable  stress  8=0. 5  of  tsasila  Cigars; 

0  -  without  the  gas  ran  tee  ol  the  chesicai  coaposition  and 
nechaaical  properties,  but  sitk  the  testing  by  hydraulic  pressara  as 
Cor  the  ducts  oC  group  B; 

3)  according  to  GOSt  10707-63,  10705-63*  and  8733-66  cold-drawn 
and  cold-rolled  in  disaster  froa  5  to  76  nn. 

Baterial  Cor  ducts  nust  correspond  to  GOST  10705-63,  and 
resaining  techirf.cal  reguireaeats  -  GOST  8733-66; 

4)  according  to  GOST  8696-62  with  spiral  weld  in  disaster  Cron 
400  to  12Q0 

1  -  by  the  chenical  coaposition  and  aechanical  properties  nade 
oC  steel  oC  brands/narks  fSt.lsp  and  rst.3  according  to  GOST  380-71 
(see  Table  1  and  2,  chapter  I)  and  brands  10G2S1  according  to  GOST 
5050-65*  (see  Table  5  and  6,  chapter  I) .  and  also  with  the  tenting  by 
hydraulic  pressure,  calculated  according  to  toraala  GOST  3845-65, 
where  0*0.95  yield  point; 

B  -  by  thO  chenical  coaposition  nade  oC  steel  oC  the 
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bruda/MCka  St.Jkp,  St.3  and  St.3kp  according  to  COSY  380-71  (Table 
2,  chapter  I)  and  *ith  the  tasting  by  hydraulic  prassnra  25  kg/cn*; 

C  -  according  to  nechanical  properties  aada  of  stool  of 
brasds/aarks  St. 2  and  St.3  according  to  group  A  of  GOST  380-71  and  of 
brand  1062S1  a*nd  60S9  5058-65*  (soo  Table  1  and  5,  chapter  I)  and  * 
with  the  testing  by  hydraulic  pressure  as  for  the  dacts  of  group  A; 

0  -  without  the  standardization  of  the  cheaical  coaposition  tad 
aechaaical  properties,  but  aith  the  testing  by  hydraulic  pressure  25 
kg/cn*. 

Depending  on  designations/ pur poses  and  technical  regnireaeats, 
set  forth  for  electric  abiding  ducts,  the  nanuf actor lag  plant 
conducts  the  tests;;  for  flattening,  distribution,  knee,  flanging, 
stretching,  inpact  viscosity/ductilityAoughness  and  for  hydraulic 
presence  according  to  the  standards  (see  §2,  chapter  I) . 

9.  Ducts  electric  welding  aade  of  corrosion-resistant  steel  (GOST 
11068-64}  . 

Dacts  are  delivered  heat-treated  froa  the  tradeaarks  of  steels 
OJt'fck-  mscAaui/c&L' 

[ illegibly  properties ,  indicated  in  Table  20. 
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Diets  produce  with  outside  diaaeter  8;  9;  10;  11;  12:  14;  IS; 

10;  18;  20;  22;  25;  28;  JO;  32;  34;  36;  38;  40;  42;  4S;  48;  50;  53; 
55;  57;  CO;  63;  65;  70;  76;  89;  102  >a;  with  walls  with  a  thickaass 
of  1;  1.2;  1.4;  1.8;  2;  2.2;  2.5;  2.8;  3;  3.2;  3.5;  4  aa. 

the  ehoaical  co a posit ion  of  the  aetal  of  docts  is  given  in  fable 
10.  chapter  I. 

the  aa ss  of  ducts  Bade  of  steel  with  a  density  of  7.9  is  given 
ia  Table  13. 

Bass  1  lin.  a  of  ducts  in  kg.  calculate  according  to  the 
foruala.  given  ia  $3. 

The  supplied  dacts  oa  aaaafacturing  plant  test  to  stretching. 

/ 

flattening,  distribution,  flanging,  knee,  inter crystalline  corrosion 
and  they  subject  to  hydraulic  pressure  according  to  the  standards 
(see  § 2 .  chapter  I) . 
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Bach  of  thf  sappliod  ducts  aast  hold  oat  tostiag  foe  hydraulic 
pcossaro  (0  kg/ca*.  bat  aoro  calcalatod  accord! ag  to  tho  foraala 
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Kay:  (1).  kg/ca*. 

share  j,  -  aljiini  aall  thickness  of  duct  iu  aa;  B  -  tha  allosable 
straaa  In  kg/a  a*,  agual  to  hOo/o  of  tensile  figura  foe  steel  of  this 
brand/aark;  o,  -  tuba  bora  iu  aa. 

10.  Ducts  staal  vater-gas  conducting. 

B a tar- gas  conduct  lag  ducts  are  prepared  froa  staal  of 
brands/aarks  according  to  COST  id 0-71  by  furnaca  butt  a aiding  or  by 
alactric  aaldiug. 


Da pending  on  tha  designation/ purpose  tha  ducts  era  taatad  for 

stretching  and  hydraulic  pressure  according  to  standards 


t  illegibly  j^Tucts  aust 
iutansifiad  -  32  kg/ca*. 


uitt-Hsfji juL  _ 

.  aggPS|oraulic  llagihl  a Pi/ct*  , 


I 


Twin 


\mannmm 

ZZZ3B 

|  (V\  ycmjuiniw 

mm 

1  net.  m 

l  not.  m 

1  not.  m 

S.  MM 

(6m  *y*r| 

•  5.  MM 

(6m  «y*t) 

(6m  *y$T) 

•  « 

' 

1  KS 

8  Hi 

1.8 

0.37 

2 

0.4 

2.5 

0.47 

2 

0.57 

2,2 

0,51 

2.8 

0.74 

2 

0.74 

2,2 

0.8 

2.8 

0.98 

?.s 

1.18 

2.8 

1.28 

3.2 

1.43 

2,5 

1.5 

2.8 

1.66 

3.2 

1.85 

2.8 

2.(2 

3.2 

2,39 

4 

2.91 

2.8 

2.73 

3.2 

3.09 

4 

3.78 

3 

3,33 

3.5 

3.84 

4 

4.31 

3 

4,22 

3.5 

4.89 

4.5 

6.1$ 

3.2 

5.71 

4 

7.05 

4.5 

7.83 

3,5 

7.34 

4 

8,34 

4.5 

9.32 

3,5 

8.44 

4 

9.6 

4.5 

10.74 

4 

10,85 

4.5 

12.15 

5 

13.44 

4 

13.42 

4.5 

15,04 

5.5 

18.24 

4 

15,88 

4.5 

17.81 

5.5 

21.83 

DOC  *  7913*704 


PAGE 


Page  74. 

Chapter  III. 

WELDED  PASTS  OF  STEEL  CONDUITS. 

§1.  General  intonation. 

The  welded  parts  of  steel  conduits/nanif olds  using  the  aethod  of 
their  execution  subdivide  into  the  jointless,  prepared  with  aethod 
staapings,  drawings  or  flexure  froa  a  rough  or  special  blank,  and 
welded,  prepared  of  their  separate  to  be  welded  between  thenselves 
cuts  of  ducts  or  sheet  steel. 

Jointless  parts  as  a  result  of  the  snail  labor  consunption  of 
aanufacture  and  possibility  froa  the  centralized  aass  production  at 
the  specialized  plants  received  widest  acceptance  and  they  are  the 
basic  fora  of  the  welded  parts,  used  by  asseabling  organizations. 

Basic  types  and  sizes/diaensxons  of  the  welded  jointless  and 
fabricated  aeabers  of  steel  conduits/aanifolds  are  standardized 


I 


4 
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({able  1) .  The  parts,  not  provided  for  by  standards,  can  be  prepared 
on  the  working  drawings  of  planning  organizations. 


L.., 
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'Table  1.  Enuseration  of  the  standardized  welded  parts  of 
condnita/aaaifolds  wade  of  carbon  steel. 


(/) 

Kidnnomim 

°r  " 

ITT 

m  ran 

mm 

If) 

Otkiu: 

CO*)  .pyTomorHyruc  non 

w  yrjioM  90,  60  ii  45“  .  . 

riiyiue  non  yr.io.  15, 

100 

40-500 

’ 

MCH  120-69 

MMCC  CC CP 

2 

\  30.  45.  00  h  90*  .  .  . 

p^di)  cnapiiue  non  yr.iow  30. 

100 

61 

20-400 

MB  2912-62 

3 

45.  00  H  90’ . 

(^hartyCOKTOpLJ  C  yrAOM  CKO- 

150—1600 

MH  2577-62 
MH  2880-62 

4 

ca  15  h  22*30' . 

54 

150-1000 

MH  2881-62 

( 

P'yC.KTOpu  c  yr.ioM  ckoci  30“ 

64 

ISO— 1600 

MH  2882-62 

8 

tt)TpoAiiiiKii  paaiionpoxoAHMc: 

100 

40-350 

MCH  120-69 

Occiuooilbic . 

MMCC  CCCP 

6 

caipxue . 

too 

40-1600 

MH  2883-62 

7 

l^^TpoAiuiKii  nepcxofliiwc: 

MCH  120-69 

OccuiooHbie . 

100 

50—350* 

MMCC  CCCP 

8 

vOHm  CBapuwc . 

too 

40-1600* 

MH  2887-62 

9 

IPJflCPTXOAM  KOimCIITpilMCCSIlC 

H  7KCUcHTpn«*rr*nc; 

&i)  (ScCUIOBIIMt . 

V-i'Sl  C.apilu. . 

too 

SO— *«.* 

MCI1  l.'l-6'l 

MMCC  CCCP 

10 

a. 

ISO— 5 «»• 

Mil 

MU 

It 

IF) - 

MCH  120-89 

,  9«my w  wfcpiwMM  . 

fetes.  . . . . . 

■Oft 

S 

40-500 

40—600 

MMCC  CCCP 

MH  2890-82 

12 

13 

28 

400-800 

MH  2891  -82 

14 

Notes:  1.  Table  shows  the  aaxiaua  conventional  pressure  at  which 
can  be  used  welded  parts.  The  allowable  conventional  pressure  is 
deternined  by  the  type  of  duct,  wall  thickness  and  the  brand/eark  of 
steel  froa  which  the  part  was  aanufactured. 

2.  Internal  diaaeters,  noted,  are  given  on  greater  diaaeter  of 
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reducing  Vee  or  transition. 

3.  Data  about  parts  by  diaaeter  less  than  40  and  aore  than  600 
aa,  and  also  about  offtakes  at  angle  of  15  and  30°,  that  have  United 
application,  in  table  they  are  not  brought. 

Key:  (1).  Designation.  (2).  kg/ca2,  are  not  aore.  (3).  Nunber  of 
standard.  (4).  Nuaber  of  table.  (5).  Offtakes.  (5a).  sharply  bent  at 
angle  of  90,  60  and  45°.  (5b).  oent  at  angle  of  15,  30,  45,  60  and  by 
90°.  (5c).  velded  at  angle  of  JO,  45,  60  and  90°.  (6).  Half-sectors 
with  angle  of  rake  15  and  22°30*.  (7).  Sectors  with  angle  of  rake  of 
30°.  (8)  .  T-connections  egual-flow:  (8a) .  jointless.  (8b) .  welded. 

(9).  T-connections  (transitional.  (10).  Transitions  (concentric  and 
eccentric).  (11).  Silencers/plugs,  flanged.  (12).  Bottoas.  (12a). 
flat/plane.  (12b).  flat/plane  finned. 

Page  75. 

In  the  systea  of  the  tlini scry  of  the  Installation  and  Special 
construction  work  of  the  USSfi  the  centralized  Manufacture  of 
jointless  parts  is  accoapixshea/realized  in  accordance  with  the 
"noeeaclatere  of  the  parts  of  conduits/aanifolds  aade  of  carbon  steel 
oa  p,  to  100  kg/ca2,  produced  ny  the  enterprises  of 
Hinaontazhspetsstroy  of  the  (JSSB,  ASH  120-69/pwnss  0SSH". 
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Fabricated  aeabers  prepare  oa  standards  aachine- buildings. 

The  limits  of  the  use/a pplr cation  of  velded  parts  depend  on  the 
type  of  ducts  and  trademark  of  steel  froa  which  they  are 
manufactured. 

offtakes  are  used  for  the  rotation  of  the  axis/axle  of 
conduit/aanif old  to  preset  angle.  By  construction/design  they  are 
subdivided  into  sharply  bent  ones,  bent  and  welded  ones. 

Sizes/diaensions  and  aass  of  the  standardize  jointless 
sharp-bend  offtakes  aade  of  carbon  steel  are  given  in  Table  2. 
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2.  Offtakes  joiatlaas 


akarpij  beat  oa  P,  froa  1  to  100  kg/ca* 
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Mecca  a  u  otboa°a 
mi  yrMM  9 
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40 
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12 
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64 
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58.7 

• 

9 

87.2 

58.1 

43.6 

40 

400 

433 
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11 
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53.1 

• 

16 
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76.2 

64 

10 
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67,1 

55.2 
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m 

** 
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14 
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40 

Kotes:  1.  Offtakes  in  diaaeter  114  and  168  on  prepare  on 
separate  orders. 

2.  Pressures  conventional  py  are  shown  for  nonagressive  and 

« 

slightly  agressive  aedia.  Sign  noted  the  offtakes,  used  for 
moderately  aggressive  media:  the  allowable  conventional  pressure  for 
then  is  determined  by  calculation. 

Key:  (a).  Place  of  narking.  (1)  •  Size  s/d  iaensions  in  an.  (2).  Hass  in 
kg.  of  offtakes  at  angle  a.  (3).  kg/ca2,  are  not  aore. 

Page  77. 

The  bent  offtakes  ate  prepared  froa  jointless  or  electric 
welding  ducts  by  flexure  on  tube-bending  machines  in  cold  or  hot 
state.  They  are  characterized  by  a  comparatively  large  bending  radius 


i 
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(■ore  than  3  °«).  by  the  presence  at  the  ends  of  the  long 
straight/direct  sections  and  because  of  this  by  large  aass. 

Size s/di ae nsions  and  aass  of  the  bent  offtakes  aade  of  carbon 
steel  are  given  in  Table  1. 


Welded  offtakes  are  prepared  from  the  separate  eleaents/cells 
(sectors  and  half-sectors),  cut  froa  ducts.  They  have  saall 
straight/direct  sections  (in  the  liaits  of  the  ainiaally  permissible 
distance  between  two  welds)  and  usually  a  saall  bending  radius  (1.1. S 
Dyh  Velded  offtakes  are  used  when  the  aanufacture  of  offtakes  with 
the  prescribed/assigned  radius  oy  other  aethods  is  hindered/haapered. 

Sizes/diaa nsions  and  aass  of  the  standardize  welded  offtakes 
aade  of  carbon  steel  are  given  in  Table  4,  but  half-sectors  and 
sectors  froa  which  they  are  prepared,  —  in  TftQLE  6  > 

The  welded  offtakes,  aanufactured  froa  seaaless  pipes  according 
to  GOST  8732-70  and  8734-56**  ace  allowed/assuaed  and  to  installation 
in  conduits/aani folds  oa  p,  to  64  kg/ca* ,  and  aanufactsred  froa 
electric  welding  ducts  according  to  GOST  10704-63*  -  oa  Pr  to  25 
kg/ca*. 


T-connections  are  used  for  the  device  of  branches  froa  ducts 
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They  are  subdivided  into  equal-flow  (without  a  change  in  the  dlaaeter 
branch)  and  transitional  (with  the  reduced  diaaeter  of  branch). 

Jointless  T-connections  are  prepared  froa  seaaless  pipes  by  hot 
staaping  in  aultipass  dies/staaps  on  crank  or  esses. 

Sizes/di«9nsions  and  aass  of  jointless  equal-flow  and 
transitional  T-joints  aade  of  the  carbon  steel  are  given  in  Tables  6 
and  8. 
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Notes:  1.  Offtakes  ace  prepared  froa  the  jointless  ducts 
according  to  GOST  8712-70  and  8731-58**  and  electric  welding 
according  to  GOST  10704-63*. 

2.  Diaaeters  and  wall  thicknesses  of  offtakes  are  given  in 
accordance  with  [ 1 1 leql hi fn  nn 1  electric  welding  ducts  of 
Hinaontazhspetsstroy  USSR,  (.  illegible  /fl <5A// 

Key:  (a).  Place  of  aarkiny.  (1).  sizes/d  iae  ns  ions  in  nn.  (2).  Hass  in 
kg.  of  offtakes  at  angle  *.  {3} .  general/coaaon/total.  (4) .  offtakes 

at  angle  *.  (5) .  expanded/scanned  length. 
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Table  4.  Offtakes  are  welded  ob  h  to  64  kg/ca2. 


(<x\  Ofit  »0*  TTM*  t-<r 
(MH  HMD 


1  -  half-sector  with  the  angle  of  rako  of  15*;  2  -  half-sector  with 
the  angle  of  rake  22®30»;  3  -  sector  with  the  angle  of  rake  of  30®. 


Page  81 
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Motes:  1.  Diaaeters  and  the  wall  thicknesses  of  offtakes  are 
given  in  accordance  with  the  "assortment  of  the  jointless  and 
electric  welding  ducts  of  Minaontazhspetsstroy  USSR,  MSN  186-68/fMMSS 
USSR" . 


2.  Sizes/diaensions  of  half-sectors  and  sectors  are  given  in 
Table  5. 


3.  Conventional  designations  %  are  indicated  for  nonagressive 
and  slightly  agressive  aedia.  Sign  notes  breaches  used  for  noderately 
aggressive  aedia;  the  allowable  conventional  pressure  for  thea  is 
determined  by  calculation. 

Key:  (a).  Offtake  at  angle,  (b)  .  Place  of  narking.  (1). 
Sizes/diaensions  in  aa.  (2).  kg/ca*  are  not  aore.  (3).  offtakes  at 
angle.  (4).  aass  in  kg. 
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Table  5.  Half-sectors  and  sectors  for  voided  offtakes. 
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_ 

MM 
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■ 

(a) 
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^ceirop  no* 
yrjKM  a— 30* 
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"h 

I  1 

15* 

22*  30' 

ll 

1 

H 

H, 

H 

H, 

H 

150 

159 

235 

39 

81 

60 

126 

n 

182 

200 

219 

300 

5t 

110 

79 

170 

102 

220 

250 

273 

375 

64 

137 

99 

212 

128 

278 

.mo 

325 

450 

77 

164 

119 

258 

154 

328 

350 

377 

525 

DO 

191 

139 

295 

180 

3U 

400 

426 

G00 

104 

218 

160 

337 

208 

836 

500 

530 

750 

130 

272 

201 

820 

280 

588 

500 

530 

500 

63 

206 

97 

317 

128 

410 

600 

630 

9UO 

157 

326 

242 

503 

314 

652 

GUO 

630 

Gill 

76 

245 

MH 

379 

152 

4*4» 

Rote.  Half-sectors  aad  sectors  prepare  froa  the  ducts  of 
jointless  ones  according  to  GOST  8732-70  and  8734-58*1*  and  electric 
welding  according  to  GOST  10704-63*. 
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Key:  (a)  .  Half-sector  at  tke  angle  of  bevel  of  a=15°  and  22°30*. 
Sector  at  angle  of  bevel,  (c) .  Place  of  narking.  (1). 
Sizes/dinensions  in  an.  (2).  naif-sector  at  angle.  (3).  sector  at 
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§3.  T-connections  aade  of  caroon  steel  jointless  and  welded. 

1.  Equal-flow  T-connections. 

Table  6.  T-connections  equal-flow,  jointless  on  P,  to  100  kg/cn2 
(HSH  120-69//y)*fJSS  USSR)  . 
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Table  7.  T-comaectioea  agual-floa#  eelded  oa  Py  to  100  kg/ca*  (Hi 
2886-62)  . 


ifji 


wx^i 
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HM 


(o)  Hearn *Qp*upri* u  ©Httm vepmipid** 


(>  )  PilMCpU  •  MM 

M  Miet 

°y 

°»  1 
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17.8 

64 
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it 
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24 
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16 
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34 
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10 

219X7 

33.7 

64 

200 
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2SS 

U 

219X10 

46.4 

100 

20 

219x12 

64.7 

100* 

it 

273  X8 

55.1 

64 

250 

273 

fiOO 

305 

16 

273X12 

79 

64* 

20 

27.3  Xl< 

97.5 
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14 

325x10 

92 

64 

330 

20 

J’SxK 

129 

64* 

300 

32S 

700 

22 

325x16 

145 

100 

28 

325x16 

176 

100* 

1G 

377x12 

138 

64 

375 

20 

377X14 

176 

64* 

350 

377 

800 

25 

377x18 

218 

100 

30 

377x18 

260 

100* 

12 

<26x10 

135 

40 

406 

16 

<*XI2 

179 

40* 

400 

m 

900 

20 

426  X 14 

722 

M 

26 

4'2l>x  1  * 

275 

ol* 

<90 

9 

.530x7 

154 

16 

600 

530 

1100 

14 

530x8 

2  W 

DOC  =  79134704 


PAGE 


Motes:  1.  T-connections  are  prepared  froe  the  dad*  of  jointle* 
ones  according  to  GOST  8732-70  and  8734-58**,  also,  with  Di  500  tad 
600  aa  -  froB  the  dacts  of  electric  welding  ones  according  to  GOST 
10704-63*. 

2.  Pressures  conventional  are  shown  for  noaagressive  and 
slightly  agressive  aedia.  T-connactions  with  *Y  that  noted,  use  for 
noderately  aggressive  aedia. 


Key:  (a).  Place  of  narking.  (1).  Sizes/diaensions  in  an.  (2).  Hass  in 
kg.  (3).  kg/ca2,  are  not  aore. 


Pages  85-86. 


2.  T-connections  are  transitional. 


Table  8.  T-connections  jointless  transitional  stanped/die-forged  on 
Py  to  100  kg/ea*  (Hs4  120-69/tr/f\SS  OSS*). 
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)|ote.  The  sizes/d iaensions  of  the  added  ducts  see  in  Table  6. 

Key:  (a) .  Place  of  narking.  (1) .  Sizes/d inensions  in  nn.  (2) .  kg/ca2 
are  not  aore.  (3).  Hass  in  kg. 

Page  87. 

Welded  T-connections  are  prepared  fron  jointless  or  electric 
welding  ducts  via  the  fitting  of  connecting  pipe  into  duct  with  the 
subsequent  seal  of  joint.  As  a  result  of  weakening  the  ducts  of 
T-connection  in  the  place  or  the  contiguity  of  connecting  pipe  (due 
to  the  cutout  of  static  opening)  for  obtaining  the  uniforaly  strong 
conduit/nanifold  welded  T-connectrons  prepare  with  the  greater  wall 
thickness,  than  in  the  added  duct. 

The  T-connections,  aanufactured  froa  seaaless  pipes  according  to 
GOST  8732-70  and  8734-58**  froa  Dr  to  350  aa,  is  allowed/assvaed  to 
use  in  conduits/aanif olds  on  P,  to  100  kg/ca*,  bT— 400  mm-  -  to  64 

kg/ca2,  and  those  aanufactured  froa  electric  welding  ducts  according 
to  GOST  10704-63*  -  to  25  kg/ca*. 

Sizes/diaensions  and  aass  of  welded  ones  it  is  branch  aade  of 
carbon  steel  they  are  given  in 'Tables  7  and  9. 
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Table  9 


.  ’.'elded  transition  T-piecea  for  P* 


to  100  k^/cr 
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(MH  2887-41) 
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Kay:  (a).  Place  of  larking.  (1).  Size  s/d  lien  sio  ns  in  (2).  added 

ducts.  (3).  kg/ca*f  are  not  aore.  (4).  nass  in  kg. 


FOOTNOTE  ».  See  notes  to  Table  7.  ENDFOOTNOTB. 

Page  88. 

Transitions  serve  for  changing  the  diaaeter  of  conduit/aanifold. 
By  construction/design  then  they  subdivide  into  concentric  ones  and 
eccentric  ones. 

Sizes/diaensions  and  aass  of  the  standardize  staaped/die-forged 
concentric  and  eccentric  transitions  froa  carbon  steel  are  given  in 
Table  10,  welded  transitions  -  in  Table  11, 

The  use/application  of  the  staaped/die-f orged  transitions  is 
solved  in  conduits/aanifcclds  on  p ,  to  100  kg/ca*,  welded  -  to  40 
kg/ca2. 

Silencers/plugs  and  bottoas  use  for  covering  the  free  ends  of 


the  ducts.  Standards  provided  for  the  use/application  of  the  flanged 
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staaped/die-f orged  silencers/plugs,  flat/plane  and  flat/plane  finned 
bottons.  Flat/plane  bottons  depending  on  their  diaaeter  are  installed 
on  conduits/eani folds  on  p,  froa  2.5  to  25  *g/ca*,  flat/plane  finned 
*  on  t*i  fron  10  to  25  kg/ca*#  and  the  staaped/die-forged 
silencers/plags  -  on  to  100  hg/cn*. 

Sizes/diaensions  and  aass  of  the  standardize  silencers/ plugs  and 
bottons  their  carbon  steel  are  given  in  Tables  12,  13  and  14. 

The  groove  preparation  of  all  welded  parts  under  weld  is 
accoaplished/realized  in  accordance  with  GOST  16037-70  (see  Chapter 
XVII)  . 


Pages  89-90, 


§4.  Transitions  froa  carbon  steel  jointless  and  welded. 


Table  10.  Transitions  concentric  and  eccentric  jointless  on  Pr  to 
100  kg/cn*  (HSI  120-69/MASS  0SSB)  . 
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Hote.  Pressures  conventional  %  are  ikon  foe  nonagressive  and 
slightly  agressive  nedia.  Trams it ions  with  V  that  noted,  use  for 
aoderately  aggressive  media. 

Key:  (a),  concentric  transition.  U>) .  eccentric  transition,  (c) . 

Place  of  narking.  (1).  Sizes/diaensions  in  an.  (2).  kg/cn2,  are  not 
aore.  (3).  Hass  of  transition  in  kg.  (4).  concentric.  (5).  eccentric. 
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^otes:  1.  Table  shows  the  aass  of  the  coccentclc  transitions; 
the  eass  of  eccentric  transitions  to  1-3o/o  is  aore. 

2.  Transitions  are  prepared  froa  rolled  sheet  steel  with  one 
weld.  Is  allowed/assueed  the  aanufacture  of  transitions  of  two  halves 
(with  two  longitudinal  welds). 

3.  Transitions  froe  to  400  ■■  inclusively  use  to 
conventional  pressures  py  to  40  kg/ca2,  and  eitli  500  ee  -  on 

fy  to  16  kg/ca*. 

4.  It  is  allowed/assuaed  to  use  transitions  for  ducts  in  wall 
thickness  on  1  ma  more  or  less  indicated  in  Tables  11. 

Key;  (a). 

Place  of  aarking.  (1).  Sizes/diaensions  in  aa.  (2).  added  ducts.  (3). 
Hass  in  kg. 
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Hotes:  1.  Haterial  and  technical  requirements  -  see  §6  of  this 
chapter. 

2.  Pressures  conventional  %  are  shows  for  noaagressive  and 
slightly  agressive  sedia.  Silencers/plugs  fros  ri-  noted*,  they  use 
for  aoderately  aggressive  sedia. 

Key:  (a).  Place  of  narking.  (1).  Sizes/diaensions  in  as.  (2).  kg/cs*, 
are  not  sore.  (3).  Hass  in  kg. 
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Notes:  1.  Bottoas  are  prepared  froe  sheet  steel  according  to 


GOST  500-58** 
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2.  For  oy-¥M  and  aore,  2,-w  and  25  kg/ca2  and  for  oT~soo 

and  600  aa,  *y“*.  kg/ca*  usa  finned  bottona  on  RH  2892-42,  >m Tibia 
14. 

3.  Dianeters  of  bottoas  tore  precisely  foraolate  according  to 
actual  tube  bores  taking  into  account  gap  not  aore  than  2  an  side. 
Values  D  in  Tables  13  and  14  corresponding  to  noainal  sizes  of  tube 
bores  with  gap  1  a*  for  side. 

Key:  (a).  Place  of  narking.  (1).  kg/ca2.  (2).  Sizes/dinensions  in  aa. 
(3).  Hass  in  kg.  (4).  duct.  (5).  bottoa. 
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Table  14.  Bottoms  finned  on  py  to  25  kg/ca*  (BI  2891-62) 


Key:  (a).  Place  of  aarkiny.  (£>)  .  Unit.  (1).  Sizes/diaensions  in 
(2).  kg/ca2.  (3).  duct.  (4).  oottoa.  (5).  Hass  in  kg. 
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POOTHOTE  ».  See  note  to  “fable  13.  ENDFOOTMOTE . 

Page  96. 

§6.  Technical  requirenents. 

1.  Technical  requirenents  for  tne  manufacture  of  sharp-bend  and 
stampings  of  conduits/manifolds  (TU  36-9  33-67//K1/MSS  OSSfi). 

Technical  requirements  extend  to  the  parts,  prepared  in 
accordance  with  the  nomenclature  of  MSN  120-69/wnss  USSR)  . 

Hinmontazhspetsstroy  OSSR. 

Mate’,ial  branches,  reducers,  end  and  rn- Joints  -  steel 

brand  20  aecord^n^  to  oo^'p  1050— 50**  end  cans  and  ■reducers  of*  steel 
nav  also  be  na.de  on  sheet  steel  b’-and  v0fJsn  a ccoT'dino  to  noon 

’"’anufa'eturinr  tolerances  on  r.e0net^  c  en-r.  and  noninal  sizes 
parts  nust  not  exceed  the  values,  indicated  in  tables  15  and  i<. 

Deviations  with  respect  to  the  outside  diameter  of  part  D*  in 
intermediate  sections/cuts  must  not  exceed  *3.5o/o  of  nominal  value 
of  diameter. 

Hall  thickness  in  any  section/cut  of  part  must  be  not  less  than 


85o/o  of  nominal  of  the  value  with  wall  thickness  to  15  nn  in  not 
less  than  87. 5o/o  with  thickness  of  wall  of  nore  than  15 
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2.  Technical  requirements  for  manufacturing  internal  offtakes  (HI 
29  12-62)  . 

Technical  requirements  are  propagated  to  the  bent  offtakes, 
prepared  as  commercial  goods  on  tube-bending  machines  with  the 
induction  heating  or  any  other  method. 

Material  of  offtakes  -  steal  of  brand  20  IPO  GOST  1050-60*t 
Offtakes  from  electric  welding  ducts  according  to  GOST  10704-63*  can 
be  also  prepared  from  steel  of  the  brand/nark  VSt.3sp  according  to 
GOST  380-71. 

Manufacturing  tolerances  from  geometric  form  and 
sizes/dimensions  of  offtakes  must  not  exceed  the  values,  indicated  in 
Table  17. 


The  wall  thickness  of  offtakes  in  any  place  must  be  not  less 
than  85o/o  nominal  thicaness  taking  into  account  minus  deviation. 
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The  ovality  of  the  sec tioa/cut  of  offtakes  ia  the  places  of 
bend,  defined  as  the  ratio  of  the  difference  between  greatest  and 
saallest  external  diaaeters  to  noainal  outside  diaaeter,  aust  not 
exceed  0.1  f£able  17) . 


The  deviations  of  centerlines  at  the  ends  of  the  offtakes  daring 
their  iaposition  f  il legible  y  aust  not  exceed  2  aa  for  offtakes  oi  <219  *« 
{illegible]  for  large- diaaeter  offtakes. 
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Table  15.  Manufacturing  tolerances  fro*  the  geometric  fore  of 
stampings  in  an,  are  not  aore. 


T) 

ftlffHWW  OTMOHUM 

S.- 

3,5-3 

34  44 

5 

< 

7-4 

9— 1« 

M 

n 

Ik  Oaa  *fimnrm- 

±0.5 

±1.0 

±14 

±2.0 

±*4 

±3.0 

4 

-  Of  H«nuaqr«fiOtn 

ww  ■  oca  aarwa  .... 

04 

0.1 

■  4 

Key:  (1).  Allowed  deviation.  (2).  it  is  aore  than.  (3).  On  leads. 
(4) .  Proa  perpendicularity  of  enas/faces  to  axis/axle  of  part. 


Table  16.  Manufacturing  tolerances  with  respect  to  structural  length. 
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±4.0 

±5.0 

±10 .0 

Key:  (1).  Manufacturing  tolerances  with  respect  to  structural  length. 
(2).  aore  than.  ( J) .  offtakes,  transitions,  T-connections.  (4). 
Silencers/plugs. 
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Table  17.  Manufacturing  tolerances  froa  the  geoaetric  fora  of  the 
bent  offtakes  la  aa,  are  not  sore. 
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70-133 

159— 

IN 

319 

373- 

335 

CMM 

335 

W  BojimicTOCTb  ( lucor.  ro4o) 

3.0 

«.« 

5.0 

5.0 

7.0 

5.0 

TV*- 

WM  ■  OCM  or Mil . 

»4 

14 

14 

Key:  (1).  Manufacturing  tolerances.  (2).  to.  (3).  it  is  sore  than. 
(4).  Undulation  (height  corrugation).  (5).  Nonperpendicularity  of 
ends/faces  to  axis/axle  of  offtake. 

3.  Technical  reguireaents  for  the  aanufacture  of  the  fabricated 
aeabers  of  conduits/aanifolds  (HN  2893-62) . 

Technical  reguireaents  are  propagated  to  welded  offtakes, 
sectors,  half-sectors,  T-connections  and  transitions,  prepared  as 
coaaercial  production. 


J 


Material  -  steel  of  brand  20  according  to  GOST  10S0-60*fc  parts 
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from  electric  welding  ducts  and  transitions  froa  sheet  steel  can  be 
also  prepared  froa  steel  of  tne  brands/aarks  of  St. 3sp  and  TST. 3sp 
according  to  GOST  380-71. 

Manufacturing  tolerances  froa  geoaetric  fora  and 
sizes/diaensions  of  fabricated  senders  aust  not  exceed  the  values, 
indicated  in  Table  18. 

Deviations  froa  the  perpendicularity  of  the  axis/axle  of 
connecting  pipe  to  the  axis/axle  of  duct  in  T-connections  aust  not 
exceed  1°. 

The  welds  in  parts  aust  be  egual,  craters  are  welded;  the  edge 
of  welds  they  aust  be  coupled  vita  base  aetal  saoothly,  without  sharp 
transitions  and  rolls. 


i 

i 

■i 
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'Cable  18.  Manufacturing  tolerances  fro>  geometric  for as  and 
sizes/diaoasioas  of  fabricated  aaabaca  ia  aa,  are  not  aore. 


Key:  (1).  Banuf acturing  tolerances.  (2).  to.  (3).  Froa 
perpendicularity  of  plane  surfaces  to  aris/ax le  of  pass  of  part.  (*) . 
Bores  in  ends/faces.  (5).  Froa  parallelise  of  ends/faces.  (6). 
Dissymmetry  of  connecting  pipe  in  T-connections.  (7) .  Structural 
lengths  in  offtakes. 
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Chapter  IV. 

FLANGES  AND  FLANGED  PLUGS. 

§1.  Flanges. 

Constructions/designs,  sizes/dimensions  and  material  of  the 
basic  types  of  the  flanges  of  conduits/manif olds  and  connecting 
pieces,  and  also  entrance  and  exit  flanges  of  fittings,  instruments, 
apparatuses  and  reservoirs  are  regulated  by  the  corresponding 
standards. 

The  types  of  flanges  on  P¥  from  1  to  200  kg/cm*  according  to 
GOST  1233-67  and  silencers/plugs  of  flanged  ones,  their  material  and 
limits  of  use /application  depending  on  the  value  of  internal  diameter 
and  conventional  pressure  ace  given  in  Table  1. 
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Table  1.  Types  of  fleages  (GQ&T  1233-67}  sad  flanged  sileaoers/plege. 


tty  T«*ww 


rai 


noMpnocn 


I.  Jlvroft  «i  ceporo  ayryHa  P"  Cco«ah>iht«juuuii  uicry- 
OOM 


II.  JUtoft  iu  kobjcoto  ayry- 


III.  JlMTQft  CTB.TWHOA 


{rZ) 

C  •HCtyOOM  HAH  bniAHHO# 


C  HJHQOM  MAH  oaaou 
C  COCAHHHTeAWHMM  BMCty 


BucryooM  hah  bimaiihoA 


UiHQOM  UAH  aa)OM 


Bc3  tucTyat 


C  cocaaiWTMkHHM  aucty- 
noM 


12815—67* 


12816-67* 

12817—67* 

« 


1 J818 — 67* 


12819 — 67* 


12820— 67* 


12821— €7* 


d3> 

A»  «0 


C  BUCTynox  hah  bobahhoA  12822—67* 


16— *0 

15-1600 

a  460 

16—25 

15-1600 

a.  450 

*0-200 

15-600 

a  630 

16;  25 

15-600 

a  460 

*0-200 

15-600 

a  530 

16;  2S 

16-600 

a  450 

*0-100 

16-600 

a  530 

Mu  tot  cthamioA 


iy^SI 


IV  Crutaoi  c  uicfticoft  aa  f— M3  Bbicryaa 
»«**6c 


V.  CT«nk«o»  oflocKua  npn  faDei  aucryna 
ajpaoi  I 


1-16  10-150  a  300  2 


1-16  10-160  a  300  2 


1-25  10-1600  >  300 


1.55-67*  1—2*  10-1600  >  300 


lucryaOM  ham  aaaauaoft  I  12678—67*  1—26  10—800  »  300 


VI.  Ct«.i«o*  apHaapnol  \^oti  aurryna 

mat  \ 


12829 — 67*  I— »  10-1600  »  *» 

1—25  10-1600  »  *30 


C  couunuuaa  aucry 
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(vi)  CtumiI  sf MtapHoA 
imTi 

© 

C  ucrynou  turn  tnt a»mo» 

12831 — 67* 

1-38 

10-800 

C Q? 

A*  408 

1-10:  14; 

40-200 

10-800 

*  630 

i  i 

_ 

& 

13882-87* 

1-28 

10-800 

*  480 

2-10:  It 

13 

C  fflunoti  hjih  niioii 

40-300 

10-800 

»  830 

nZriipOKMMAKy  0»MW«OTO 
CMeNNR 

12838-67* 

64-200 

10-400 

*  630 

2-10:  14s 

riOA  AHH30*yi0  QpOlUUAXy 

12838-87* 

64-200 

10-400 

.  830 

10 

VII.  Cra/uHoft  cioCoahmA 
•  a  apNaapNOM  KO.iaue 

1288-67* 

1-25 

10-800 

\ 

13834-67* 

*  300 

2-6;  10; 
10;  21 

\:tl  C'inaol  cm6oamuA 
*•  rt  r**iiao|  TpyOc 

co«aiimiit«jiwimm  luciy- 

■om 

1272-67  J 

1:  2;  Ii  6 

10-800 

11  J  i  ’jyuiu  ^JMaOMMt 

ciumuc 

t 

i 

& 

e  eotjunimJiMiaui  aeacry- 

QOM 

12836-67* 

1-18 

10-1808 

410 

2—9;  22: 

21 

l 

40 

10-800 

630 

c  au cry  dom 

12837 — 67* 

40-200 

10-800 

630 

2-8:  22; 

24 

Qa6 

C  BUOM 

12838-67* 

1-26 

10-800 

430 

2-8:  22; 

25 

40 

630 

npoauaAKy  otuuoro 

CMtlU 

12839-67* 

84;  100 

10-400 

630 

2—8;  22: 

26 

Note.  The  data  about  the  flanges  of  pressure  piping  (oa  p1~ *0-1000 
kg/ca2)  see  in  chapter  VI. 


Key:  (a).  Type  of  flange,  (b).  Fora  of  packing  surface,  (c).  Liaits 
of  U3e/ap plication,  (d) .  ag/ca2.  (e) .  Ruaber  of  diaensional  table. 
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(I).  Poured  froa  gray  cast  iron.  (la).  Bith  uniting  projection.  (Ib). 
Kith  projection  or  holloa.  (Ic) .  Bith  journal  or  slot/groove.  (Id). 
To.  (II) .  Poured  froa  aalleable  cast  iron.  (Ill) .  By  poured  steel. 
(Ilia).  Bithout  projection.  (II lb),  under  lens  ply.  (IIIc)  .  under  the 
ply  of  oval  section/cut.  (IV).  Steel  with  neck  on  thread.  (?) .  Steel 
flat/plane  welded.  (VI).  steel  welded  butt.  (VII).  Steel  free  on 
welded  ring.  (VIII).  £teel  free  on  flanged  duct.  (IX). 

Silencers/plugs  flanged  steel.  (IXa).  with  projection.  (IXb).  with 
journal. 

Page  104. 

For  the  purpose  the  safeguards  of  interchangeability  of  the 
flanges  of  all  types  their  coupling  dies  (outside  diaaeter,  diaaeter 
of  bolt  circuaf erence,  guantity  and  diaaeter  of  bolt  holes)  are 
standardized  and  established/installed  identical  for  one  and  the  saae 
conventional  pressures  and  internal  diaaeters  independent  of 
construction/design  and  aaterial  of  flange  (Table  2  and  3)). 


1 
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Continuation  "fable  2. 


°r 

fy'm 9  HM/Cm' 

D 

|  «  |  d,  |  *  |  • 

|  o  |  a 

D.  1  * 

A 

m 

US 

- 

as 

19 

9 

315 

- 

280 

18 

8 

m 

an 

- 

335 

12 

370 

- 

335 

300 

a 

■  - 

399 

a 

* 

- 

395 

23 

U 

330 

D 

n 

46 

4« 

B 

445 

400 

D 

495 

15' 

533 

5 

495 

16 

a 

MS 

ono 

ew 

B 

6U0 

D 

759 

B 

703 

27 

30 

7» 

- 

70S 

27 

20 

O 

079 

B 

9a 

30 

24 

975 

- 

920 

a 

24 

1000 

lire 

B 

1120 

1179 

- 

1120 

28 

1200 

1375 

B 

1320 

» 

MOO 

- 

1.140 

33 

m 

1400 

1579 

isa 

a 

1920 

- 

1560 

36 

1000 

1719 

” 

1731 

*1 

isa 

- 

1760 

40 

Continuation  Table  2. 


°y 

1 

D  |  *  |  D.  |  <  |  0 

D 

0  1  D.  !  *  1  »  1 

10 

a 

70 

90 

14 

1 

a 

a 

a 

14 

4 

15 

* 

75 

65 

r 

75 

« 

.rJ 

m 

75 

106 

» 

75 

j 

M 

IIS 

a 

IS 

1* 

Kii 

111 

135 

l«5 

too 

15 

’  J 

no 

i«  j  no 

119 
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Continuation  'Cable  2. 


ov 

/»  —  no 
»  f 

r~ 

E5233 

7 

O 

0. 

-  1 

m 

0 

i  * 

-  1 

m 

250 

500 

oo 

ED 

ii 

|  620 

|  m 

•  1 

300 

m 

- 

« 

M 

- 

1  - 

-  1 

- 

Rote.  The  connecting  eines/dinensione  of  the  flanges  of 

fittings,  connecting  pieces  and  condaits/aanifolds,  which  work  under 
conditions  of  vacuua,  if  there  are  no  special  regoireeents,  and  also 
at  operating  pressure  to  1  kg/cn*  are  accepted  on  V 1  and  2.5 

kg/ca*. 

6x3.  hc>le 

key:  (1).  and.  (2).  kg/ca*. 

Table  3.  Nominal  thread  diaaetec  of  bolts  or  Fins  for  flange  joints 
in  na. 


A.MWTp  OTMpCTII* 

12 

14 

B 

E 

27 

30 

E 

B 

40 

■ 

a 

a 

mi 

10 

12 

I 

20 

24 

27 

30 

i 

I 

B 

1 

I 

Key:  (1).  ttiaaeter  of  hole.  (2).  loeiaal  thread  diaaeter  of  bolt  or 
pin. 


Depending  on  pressure  in  conduit/aanifold  and  properties  of  the 
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transported  aediua  the  flanges  of  all  types  can  be  aanufactured  fro* 
with  various  fores  packing  surface,  provided  for  by  the  appropriate 
standard  for  flanges  (‘(able  4-10). 
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Table  4.  Sizes/dinensions  of  flanges  with  uniting  projection  in  ■■ 

(COST  1245-67;  1255-67*;  12630-67*). 


,11.1.1  u.iummi',.  . . .inuum  u  mini  mu 


1* 
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Mote.  The  sizes/diaensions:  Dz  -  see  Table  4;  h , ,  h2  and  h3 
Table  6. 


-  see 


Key:  (1).  kg/ca2.  (2).  froa.  (3).  to 


(4) 


C  Ad. 
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Table  6.  Height  of  uniting  projection,  proje< 


flanges  in  ns. 


1 .. 

i  'rtf'* 

I  -:«« 

1—180  |  208 

1-  MO  |  300 

k 

A. 

A. 

«  * 

•• 

*  1  * 

a 

4 

40-m 

3 

4 

1 

3 

4 

<00-250 

• 

( 

300 — 500 

4 

s 

4 

- 

«oo— soo 

i 

8 

8 

800-1100 

- 

- 

Kef:  (1).  kg/ca* 
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Table  8.  Sizes/diaensions  of  flanges  under  the  ply  of  oval 
sactioa/cat  in  an  (GOST  12831-67*)  . 


Mote.  Sizes/diaensions  Dz  ana  h,  -  see  in  Table  4  and  6;  bt  and 

b*  *  9- 

Key:  (1).  Icg/ca*. 
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'table  9.  Sizes/dinensions  of  cannelure  under  the  pi;  of  oval 


section/cut  in  ■■  (GOST  12833-67*)  .  , 


B 

■HnSBHHi' 

■■  | 

uyup 

Banei 

10 — 40 

9 

9 

9 

IB 

D 

M 

so — no 

12 

12 

12 

8 

s 

• 

12S 

14 

» 

150 

U 

17 

to 

ti 

300 

17 

u 

250 

- 

- 

300 

23 

u 

380;  M0  12  17 

- 

i  ii 

- 

lote.  For  and  200  kg/ca*  flanges  sa  do  not  use. 


Key;  (1).  kg/ca* 
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Flanges  without  projection  are  used  for  pressures  to  40  kg/ca2 
depending  on  the  type  of  flange. 

Flanges  with  uniting  projection  are  aost  general- pur pose  and  are 
used  in  the  majority  of  conduits/aani folds  oa  pi  to  200  kg/ca2 
(flanges  welded  butt)  or  to  25  icg/ca2  (reaaining  types  of  flanges). 

Flanges  with  packing  surfaces  "projection  -  hollow"  and  "journal 
-  slot/groove"  use  on  the  conduits/aanif olds  where  is  required  the 
high  density  of  connection  or  are  transported  products  with  the  high 
penetrating  power  (aaaonia,  Freon,  etc.) ,  toxic,  with  fire 
dangerously  explosive  substances,  and  also  on  the  conduits/aanif olds, 
which  work  in  vacuum. 

Flanges  with  packing  surface  under  lens  and  ring  gaskets  are 
used  in  conduits/aanif olds  oa  pi  froa  64  to  200  k/ca2. 

basic  dimensions  and  weight  of  the  flanges  of  different  types 
are  given  in  Table  11-21. 
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Table  11.  Flanges  are  steel  with  neck  on  thread  on  *Y  froe  1  to  16 
kg/ce*. 


a)  Bea  amrya 
(fOCT  I  M2* — *7) 


\M1  C 


(rocr  im— «7) 
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Vote:  1.  Coupling  dies  D1#  d  end  n  -  see  in  Table  2. 

2.  Hoainal  diaaeter  of  thread  of  bolts  or  pins  -  see  in  Table  3. 

3.  Sizes /diaensions  of  connecting  projection  Dz  and  ht  -  see  in 
tables  4  and  6. 

4.  Material  -  see  Table  27. 

5.  (illegible)  flanges  tube  cylindrical  according  to  GOST 
6357-52,  class  3. 

Key:  (a).  Without  projection  (GOST  12826-67).  (b) .  With  uniting 
projection  (GOST  1245-67).  (1).  Opening.  (2).  Sizes/diaensions  in  aa. 

(3).  Mass  of  flange  in  kg.  (4).  inches.  (5).  without  projection.  (6). 
with  uniting  projection.  (7)  .  and.  (8) .  kg/ca2. 
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Table  12.  Flanges  steel  fiat/plue  welded  os  Pr  from  1  to  25  kf/ei*. 

OIjuu^iuihc/cm*  ^Arn  f,  MuttKaB1  'h&Am  Pt  tim£8}m> 

®1. 


*!ss 


test 


~1 

3«<W 


1 


UU^Bes  lucryna  (TOCT  12827-67*) 


iJo  couMirtARUii  McrynoM  (rOCT  125$— $7*) 

ill  PmlUOKiLfC** 

k  >/  A,__5 


'■iW— -1 


olffl 


(?)  C  cucTynoM  H.m  Ulianoi 
'  (TOCT  12128 — 67*) 

Key:  (1).  For.  (2).  kg/ca*.  (3).  end.  (4).  opening.  (5| .  litkout 

projection  (GOST  128  27-67*)  .  (6)  .  With  uniting  projection  (GOST 
1255-67*).  (7).  Kith  projection  or  hollow  (GOST  12828-67*). 
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Conti aaatioa  table 


CO 


°y 

*, 

10 

14 

IS 

IS 

20 

25 

2S 

32 

33 

38 

40 

45 

SO 

57 

65 

76 

so 

89 

too  | 

10S 

m 

133 

iso 

ISO  | 

300 

219 

250 

273 

300 

32S 

350 

377 

400 

426 

500 

530 

too 

630 

•GO 

820 

1000 

1030 

1  1200 

1220 

{  1430 

<1 

it  1  v  •*’  ^ 

L i- _ _ _ _ _ i 


"1 


- 

se 


J) 

» 

[0^. 

& 

^.TKT  * 

racTynoN 

U) 

Py-I;  7,4  KicjCM* 

78 

0,24 

0.28 

0,26 

|  0.24 

SO 

0,27 

0.20 

0.26 

0.27 

<0 

0,42 

0.46 

0.46 

0.42 

100 

0.61 

0.66 

0.66 

0.62 

120 

10 

0.76 

0.79 

0.79 

0.75 

130 

0.95 

0.96 

0.93 

ss 

140 

0.95 

1.04 

1.02 

■a 

160 

1.27 

1.39 

1.37 

1.32 

IBS 

1.67 

1.94 

1,79  | 

1.74 

205 

I.»4 

2.14 

2.11 

2.01 

236 

2.33 

2.6 

2.66 

2.42 

280 

■ 

15 

3.13 

3.43 

3.16 

3.3 

315 

15 

4.38 

4.73 

4.66 

4.46 

370 

6.49 

6,96 

6.92 

6,62 

435 

IS 

9.57 

9.33 

.  9,22 

8.79 

406 

9.63 

10.46 

10,13 

9.97 

536 

9.69 

11,64 

11.61 

9.96 

640 

20 

14.(2 

16.01 

18.16 

16,16 

755 

19,64 

21,36 

21,05 

20.06 

976 

21 

33,22 

36,63 

36.18 

31,14 

1175 

46,32 

S3,ft 

- 

- 

El 

67,66 

ti.ss 

- 

- 

1676 

27 

74 

27.f 

- 

A 
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Continuation  Table  12. 


in 

[ 

it* 

230 

V 

5.04 

0.0* 

M* 

*.» 

US 

I  133 

136 

270 

27 

0.13 

6.26 

0.26 

0.20 

iso 

ISO 

161 

300 

0.7 

10,12 

10.07 

0.00 

MO 

210 

222 

360 

20 

12.0 

13.34 

13.24 

13.01 

ISO 

273 

273 

425 

31 

10.0 

10.0 

16.78 

10.52 

300 

32S 

325 

403 

32 

22,73 

23.06 

23.63 

23.29 

SCO 

377 

377 

SCO 

30 

33,40 

34.36 

04.57 

34,10 

400 

m 

«  1 

•to  | 

60 

42.71  | 

44.«2 

44.01 

43.00 

000 

m 

030  ! 

730  1 

4.  1 

06.1  1 

oo.a  | 

«J0 

Notes:  1.  Coupling  dies  olf  d  and  n  -  see  in  Table  2. 

2.  Noainal  thread  diaaeter  of  bolts  or  pins  -  see  in  Table  3. 

3.  Sizes/diaensions:  uniting  projection  D2  and  ht;  projection 
and  hollow  D. ,  D6r  h2  and  h3  -  see  in  tables  4,  5  and  6. 

4.  Size/diaension  cf  perpendicular  of  weld  and  wall  thickness  of 
duct  aust  be  deterained  by  projecting/designing  organization  during 
strenth  calculation.  The  recoaaended  sizes/diaensions  of  the 
perpendicular  of  the  weld  -  see  in  Table  13. 


i 
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5.  Material  -  see  in  Table  27. 

6.  For  flanges  with  ■■  is  allowed/assuaed  boring  of  bore 

of  flange  according  to  actual  outside  diaaeter  of  duct  with  gap  to 
side  not  aore  than  2.5  an. 

Key:  (1).  Siz es/dinensions  in  an.  (2).  Hass  in  kg.  of  flange.  (3), 
without  projection.  (4).  with  uniting  projection.  (5).  with 
projection.  (6)  .  with  hollow.  {7) .  Icg/ca*. 
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Data  about  flanged  silencers/ plugs  on  p»  —  l  — aoo  kg/cn*  are 

given  in  Table  22-2 6. 

Haterials  for  aanufacturing  of  flanges,  flanged  silencers/plugs 


and  fasteners  depending  on  the  temperature  and  pressure  in 
conduits/aanif olds  are  selected  in  accordance  uith  table  27  and  28 
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Table  13.  Becoaaended  sizes/diaensions  of  the  perpendicular  of  the 
weld  with  victuals  of  flat/plane  flanges  in  an. 
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Table  14.  Sizes/diaensioni 
in  aa. 


U  )»•  \  « i »  #  uc/cjh 
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of  the  flanges  of  steel  welded  ones  batt 


(■A)  C  CMMWTUUBM  U  OT 

M  W  <rOCT  UBB-CT') 
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Coatiaaatioa  Table  14. 
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Continuation  Table  14. 
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Continuation  ''’able  1*1. 
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Coatinaatioe  Table  14. 
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Continuation  Table  14. 
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Continuation  mable  1*4 
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Coatinaatioa  Cable  14. 
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23 
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- 

- 

Notes:  1.  Coupling  dies  d4 ,  d  and  n  -  see  in  Table  2. 

2.  Noainal  diaaeter  ot  threaas  of  bolts  or  pins  *  see  in  Table 

3. 

3.  Sizes  /dimensions;  i>2  -  see  in  Table  4;  D«  and  Ds  -  see  in 

Table  5;  h2  and  h3  -  see  in  Table  6,  D3  and  Ds  -  see  7;  D* ;  bt  and  h4 
-  see  8  and  9;  DT  -  see  /O. 
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4.  Material  -  see  in  fables  27. 

5.  Flanges  of  carbon  steel  are  used  at  teaperature  to  450°C, 

■ade  of  alloy  steel  -  to  530®C. 

Key:  (1).  Without  projection  on  fron  1  to  40  kg/cn*.  (2).  Fron 
uniting  by  projection  on  fron  1  to  200  kg/cn*.  (3).  Branch.  (4). 
With  projection  or  depression  on  fron  1  to  200  kg/cn*.  (5).  With 
journal  or  slot/groove  cn  fron  1  to  100  kg/cn*.  (6).  Dnder  ply  of 
oval  section/cut  on  fron  64  to  200  kg/cn*.  (7).  Under  lens  ply  on 
fron  64  to  200  kg/cn*.  (8)  .  kg/cn*. 


' _ *•-  . 
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Table  15.  Hass  of  flanges  without  projection  in  kg.  (GOST  [All-anion 
State  Standard]  12829-67*). 


p_.  a*/**  a 


Ktnj:(l).  fcg  /cm 


F 


Key:  (1).  Icg/cn*. 
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Table  18.  Hass  of  flanges  with  projection  or  slot/groove  in  kg.  (GOST 


12832-67*) . 
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Table  19.  Bass  of  flanges  under  the  ply  of  oval  section/cut  (GOST 

12833-67*)  and  under  leas  ply  in  kg.  (GOST  12835-67*) . 
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2.5 
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32 
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2,98 
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4,63 
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6.49 
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65 
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8.88 
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6.26 

8,57 
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19.23 

80 

6.  87 

9.8 

10. 2 

27,23 

7,08 

9,98 

10,46 

27,55 

100 

10.48 

14.4-1 

15,09 

53.26 

10.71 

14,67 

15.41 

S3.61 

125 

16.67 

23.04 

23,82 

55.37 

15,98 

23,54 

24.19 

64,74 

ISO 

24,18 

31.87 

33.92 

■JTJ 

24.6 

32,19 

34.48 

90,92 

36,0.1 

53.81 

57.86 

158.53 

16,45 

61,23 

58.9 

159/9 

50,08 

85,4 

92.16 

Sn.58 

85,26 

93.  11 

67 

127.76 

136,56 

— 

67.59 

128,35 

1.71.2 

am 

*8,41 

10.55 

- 

97.08 

177,6 

— 

-• 

400 

134.93 

211.1 

135.7 

212.9 

-  - ■ 

Key; 


(1)  . 


Under  the  ply  of 


oval  section/cut. 


(2). 


under  lens  ply. 


131  .  ka/cn*. 
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Table  20.  Flanges  steel  free. 
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Continuation  'fable  20. 


2.  Nominal  thread  diaaeter  of  bolts  or  pins  -  see  in  Table  3. 


3.  Sizes/diaensions:  02  -  see  in  Table  4;  D*  and  D*  -  see  in 
Table  5;  h,  and  h3  -  see  in  Table  6;  b  and  bt  -  see  in  Table  21. 


4.  Size/diaension  of  perpendicular  of  Held  and  Hall  thickness  of 
duct  aust  be  deterained  by  projecting/designing  organization  during 
strenth  calculation. 
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5.  Material  -  see  in  Table  27. 

6.  Bass  of  flanges  appr oxieately  corresponds  to  eass  of  flanges 
of  flat/plane  welded  ones  without  projection  according  to  GOST 
12827-67*  (see  Table  12). 

Key:  (1).  On  welded  ring  on  fro*  1  to  25  kg/ce*  (GOST  1268-67*). 
(2) .  Bith  projection  or  hollow  on  welded  ring  on  froe  1  to  25 
kg/ce2  (GOST  12834-67*).  (3).  For  kg/ce2.  (4).  For  16 

and  25  kg/ce2.  (5).  Branch.  (6).  On  flanged  duct  to  2.5  and  6 

kg/ce2  GOST  1272-67).  (7).  Sizes/dieensions  in  ee. 
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Table  21. 

Thickness  of  flanges  and  welded  rings  in  ■■  (GOST  1268-67*,  12834-67* 
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Pages  149-150. 

§2.  Plugs  are  flanged. 


fafcle  22. 


CO  c  muunjiwHa  mcryaMi  ■«  f-ot  1  ~m» 

+  iuclcj*  (TOCT  IMM—W)  1 


(s)  c  ancTyMM  II  r  «  «  M  «  wc/ca>  (rocr 

1*4*7-47  •)  ' 
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Comtiaaatioa  Table  22. 
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Continuation  table  22. 


Twwu 


< 

10 

28 

34 

34 

42 

45 

SO 

(totes:  i.  For  p  64  and  100  Jtg/cn*  the  first  value  of 
size/diaension  of  b  corresponds  to  silencers/plugs  with  projection 
(GOST  12837-67*)  ,  the  second  value  -  to  silencers/plugs  under  the  ply 
of  oval  section/cut  (GOST  12839-67). 

2.  Coupling  dies  D,  Dlf  d  and  n  -  see  in  Table  2. 

3.  Noainal  thread  diaaeter  of  bolts  or  pins  -  see  in  Table  3. 


4.  Sizes/diaensions:  D,  -  see  in  Table  4:  D»  -  see  in  Table  5: 
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ht  -  see  in  Table  6;  D3  -  see  table  7;  D*,  bt  and  h4  -  see  in  tables 
8  a  nd  9 . 


5.  Size/dimension  h5  for  -  »'-<«•  for  V1'*  »  i m  for 

6.  Haterial  -  see  in  Table  27. 

7.  Pings  of  carbon  steel  are  used  at  temperature  to  450°C,  made 
of  alloy  steel  -  to  530°C. 

Key:  (1).  With  uniting  projection  on  from  1  to  40  kg/cm*  (GOST 
12836-67*) .  (2) .  With  projection  on  from  40  to  200  kg/cm*  (GOST 
12837-67*).  (3).  Branch.  (4).  With  journal  on  from  1  to  40  kg/cm* 

(GOST  12838-67*) .  (5) .  Under  ply  of  oval  section/cut  on  64  and 

100  kg/cm*  (GOST  12839-67*).  (6).  Thickness  of  silencer/plug  b  in  mm 
on  kg/cm*.  (7).  and. 
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Table  23.  Hass  of  silencers/piugs  with  uniting  projection  in  kg 

(COST  12836-67*). 
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Key:  (1).  kg/cn*. 


rable  24.  Hass  of  silencers/piugs  with  projection  in  kg.  (GOST 

12837-67*) . 


Key:  (1) .  kg/ce* 
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Table  25. 


Hass  of  silencers/plu^s  with  journal  in  kg. 


(GOST 


12838-67*) . 
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300 
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350 
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400 

21 ,45 
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51.74 
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107.52 

136.91 

214.06 

Key:  (1).  kg/cn*. 


Table 
in  ka 


26.  Hass  of  silencers/ plugs  under  the  ply  of  oval  sect 

fGOST  1 28  39-67*1  - 


>}T 
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Table  Up. 
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Table  27.  Materials  for  aanufacturing  of  flanges  and  silencers/plugs 
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Motes:  1.  Held  rings  for  slip-on  flanges  [illegible]  of  steel  of 
the  brand/aark  vst.3sp. 

2.  of  steels  ¥St.  3sp,  St.4sp  and  St.5sp  -  according  to 

GOST  380-71;  20  and  25  -  per  GOST  1050-60;  15  Khm  and  15  KhMA  - 
according  to  GOST  4543-71. 

Key:  (1).  Type  of  flange,  silencer/plug  and  nueber  of  Gost.  (2). 
kg/ca 2 .  (3).  Trademark  of  steel  at  teaperature  of  aediae  in  °C.  (4). 
to.  (5).  it  is  more  than  300  to  450.  (6).  Steel  with  neck  on  thread 
according  to  GOST  12826-67  and  1245-67.  (7).  Proa  1  to  16.  (8). 

vst . 3sp.  (9).  They  do  not  use.  (10).  Steel  flat/plane  welded 
according  to  GOST  12827-67*,  1255-67*,  and  12828-67*.  (11).  The  saae. 

(12).  Steel  welded  butt  according  to  GOST  12829-67*,  12830-67*, 
12831-67*,  12832-67*,  12833-67*,  12836-67*.  (13).  and.  (14).  Steel 

free  on  welded  ring  according  to  GOST  1268-67*  and  12834-67*.  (15). 
St.4sp  and  St.5sp.  (16).  Steel  free  on  flanged  duct  according  to  GOST 
1272-67.  (17) .  Silencers/plugs  flanged:  according  to  GOST  12836-67*, 

12837-67*.  (18).  according  to  GOST  12838-67*  and. 
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Table  28.  Materials  for  Manufacturing  the  fasteners  for  flange  joints 
on  A.  to  200  kg/ca*. 


Rote.  Trademarks  of  steel:  10,  20,  25  and  35  -  according  to  GOST 
1050-60**,  1 5KhN,  15KhM A,  J5Kh,  iOKhHA  and  35KhHA  -  according  to  GOST 
4543-71,  25Kh IMP  -  according  to 


Key:  (1).  Designation  of  parts.  (2).  kg/ca*.  (3).  Tradeaarks  of  steel 
at  temperature  of  aediua  in  °C,  to.  (4).  Bolts  (or  pins).  (5).  and. 
(6).  Pins.  (7).  Ruts.  (8).  Disks. 
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Chapter  V. 

CORPS MS ATOBS. 

§1.  General  inforaation. 

with  the  transporting  of  different  products  with  the  increased 
or  reduced  temperatures  occur  changes  in  the  lengths  of 
conduit s/aanif olds. 

With  the  affixing  of  such  conduits/aanif olds  by  rigid  (fixed) 
supports  in  ducts  appear  tne  stresses /voltages  also  in  the  case  of 
the  absence  of  the  devices,  which  coapensate  for  (absorbing)  changes 
in  the  lengths  of  conduits/aaoifolus,  can  occur  the  deformations  of 
ducts  or  the  decoaposi tion  of  supports. 

Theraal  changes  in  the  lengths  of  conduits/aan if olds  at 
teaperature  of  aediua  not  aore  than  80°C  can  be  coapensated  by  the 
elasticity  of  conduit/aanifold  itself  when  in  it  of  offtakes,  its 
saall  extent  and  correct  arrangeaent  of  supports  is  present,- 
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Such  an  autocoapensation  is  the  best  aethod  of  the  coapensation 
for  theraal  changes  in  the  lengths  of  conduits/aanifolds  (Pig.  1). 

However,  in  the  aajority  of  the  cases  on  conduits/aanifolds 
install  coapensators,  since  depending  on  teaperature  variations 
occurs  a  significant  change  in  the  lengths  of  conduits/aanifolds. 

A  change  in  the  length  of  conduit/aanifold  depends  on  its 
reference  length,  greatest  teaperature  drop  and  coefficient  of  the 
theraal  linear  expansion  of  the  naterial  of  conduit/aanifold  and  is 
deter ained  froa  the  foraula 

A/  —  LfOU  MM,  (l) 

where  L0  -  the  reference  length  of  the  conduit/aanifold  between  fixed 
supports  a; 

a  *  coefficient  of  the  linear  expansion  of  the  aaterial  1  a  of 
duct  in  aa/a«deg. 


i 

I 


I 

\ 
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Fig.  1.  Schematic  of  autocompensation  of  conduit/manifold.  1  -  rigid 
fixed  supports;  2  -  arrangement  of  the  cold  duct;  3  -  arrangement  of 
hot  duct. 

Page  158. 

t  -  temperature  drop  between  the  calculated  temperature  of  heat 
carrier  (medium)  and  the  calculated  temperature  of  surrounding  air  in 
deg. 


The  values  of  coefficients  tor  low-carbon  steel  depending  on  the 
temperature  of  the  wall  of  duct  are  given  in  Table  1. 

Fig.  2  gives  the  nomogram  of  the  temperature  elongation  of  ducts 
made  of  low-carbon  steel  in  dependence  on  their  length  and  value  of 
temperature  drop. 


On  nomogram  in  the  form  of  example  it  is  shown  that  with 
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temperature  drop  in  230°  and  at  length  of  conduit/aanif old  40  ■  the 
elongation  of  conduit/aanifold  is  120 

According  to  structural/design  foras  and  operating  principle  the 
coapensators  divide  into  the  following  groups: 

a)  the  pliable  radial,  receiving  theraal  elongations  because  of 
the  elastic  bending  strain  of  the  sections  of  the  ducts  of  different 
geoaetric  fora; 

b)  pliable  (elastic)  of  the  axial  type,  in  which  changes  of  the 
length  of  ducts  are  absorbed  by  the  special  springy  eleaents/cells, 
which  have  the  fora  of  lens,  waves  and  which  are  deforned  in  the 
axial  direction; 

c)  slipping  type  axial,  in  which  theraal  elongations  are 
extinguished  by  the  aoving  in  of  ducts  inside  the  housing  of  the 
coapensator  through  stuff ing-boxs  seal. 

The  types  of  coapensators  on  conduits/aanifolds  determines 


planning  organization 
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Table  1.  Coefficient  of  linear  expansion  for  pipe  steels  of  brands 


10,  15,  .20,  St. 2,  St. 3,  St.*. 


K&U«MWT  MM*. 

koto  pscumpetiiift 
■  MM/Mtpod 

A>— |WW» 

ennui  TpyOM 
■  *C 

rts - 

IwMaMT  MM*- 

•era  pMupun 
■  MM/M-tjtti 

20 

1.15*10— 1 

290 

1,31  ion* 

75 

I.210-* 

275 

l.aiicr-* 

100 

I.22IO-* 

300 

1,34-10-* 

125 

i.Mir* 

325 

l-SSlir-* 

ISO 

1,25*  t0“* 

360 

1.35- 10-* 

175 

1.27  10~* 

375 

1,37- 10-* 

200 

1.28*  10-t 

400 

l.sa-iir-* 

225 

I.JOIO-* 

421 

1,40- 10-* 

Mote.  Table  gives  the  average  coefficient  of  linear  expansion  « 
daring  heating  froa  0  to  t°C. 


Key:  (1).  Teaperature  of  the  wall  of  duct  in  °C.  (2).  Coefficient  of 
linear  expansion  in  aa/a«deg. 


Page  159. 


§2.  Pliable  radial  coapensators. 

Pliable  radial  coapensators  are  prepared  (J~shaped,  s-shaped, 
0-shaped  and  ringlike. 


For  technological  conduits/aanifolds  froa  this  group 
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predominantly  are  used  the  U-shaped  compensators,  prepared  fro* 
internal  ducts  or  welded  ones  wxth  the  use/application  of  sharply 
bent  or  welded  offtakes  (Pig.  3). 

The  bent  compensators  are  prepared  from  the  smooth  seamless 
pipes  of  the  same  trademarks  of  steels,  that  also  basic 
conduit/manif old,  and  aliow/assume  in  installation  without  lowering 
in  the  basic  parameters  tne  work  of  entire  conduit/manifold. 

Welded  compensators  with  sharply  bent  offtakes  establish/install 
in  conduits/manifolds  from  \  to  100  kg/cm*,  but  with  welded  ones  - 
with  Py  not  abowe  64  kg/cm*. 
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Pig.  2.  Noaograa  of  the  taerul  elongation  of  conduit/aanifold  aade 
of  low-carbon  steel.  At  -  teaparature  drop  in  deg;  L„  -  length  of 
conduit/aanifold  a;  -  elongation  of  conduit/aanifold  in  aa. 
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The  schematic  diagram  of  the  nock  of  0-shaped  compensator  is 
shown  in  Pig.  4. 

0-shaped  compensators  distinguish  (see  Fig.  3)  on 
relationship/ratio  the  lengths  of  the  straight/direct  insert-  back  P 
and  the  length  of  the  straight  line  of  insert-escape  h.  iith  the 
large  escape  P=0«5h,  with  tne  average  P=h  and  with  the  the  seall 
P=2h.  The  greatest  compensation  capacity  possess  compensators  with 
large  escape. 

The  calculation  of  conduits/manifolds  for  compensation, 
determination  of  the  appearing  stresses/voltages  in  conduit/manifold 
with  temperature  changes  and  structural/design  sizes/dimensions  of 
compensators  composes  planning  organization. 

Basic  technical  specifications  and  sizes/dimensions  daring  the 
manufacture  of  0-shaped  compensators  by  those  bent  from  ducts,  from 
sharply  bent  and  welded  offtakes  following. 
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The  radii  of  the  bent  offtakes  fro*  ducts  usually  receive  equal 
ones  to  3^4/?,.  for  sharply  bent  ones  -  1-  \ad,  according  to  GOST 
17375-72  and  for  welded  ones  -  1— l&D,  according  to  MS  2880-62. 

The  velds  of  the  separate  eleaents/cells  of  0-shaped 
compensators  aust  be  in  the  straight/direct  sections  of 
conduits/aanifolds  at  a  distance  from  the  beginning  of  the  curvature 
of  offtakes  (besides  the  cases  of  applying  the  sharply  bent 
offtakes)  ,  equal  to  the  oursu.de  diaaeter  of  duct,  but  it  is  not  less 
than  100  aa  for  ducts  />,< i.vt  of  less  than  200  n  for  ducts  />,-•!»>  it 
is  less  a  ore. 
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Fig.  3.  0-shaped  compensators,  a)  bant;  b)  by  the  welded  sharply  bent 
offtakes;  c)  with  welded  offtaK.es. 


Fig.  «.  Diagraa  of  work  of  0-shaped  compensator.  1  -  fixed  supports; 
2  -  compensator  in  the  cold  state;  3  -  compensator  in  the  heated 
state. 
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For  ths  compensators,  boat  f roa  the  ducts  (see  Fig.  3a)  : 

k—H  —  2Rty  {2) 

K<g  L -?  +  <*  +  21, 

where  c*100  ■■  for  ducts  oT< iso  as  aad  200  ss  for  ducts  ISO 


as  and  aore 
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Expanded/scanned  length  of  the  blank 

/  —  2c  +  2 nR  +  p  +  2h.  (2a) 


For  compensators  with  the  welded  sharply  bent  and  welded 


offtakes  (see  Fig.  3b,  c) 

h=H—2R  h 
L-p  +  4R. 


(3) 


KtilO).  • 

The  aost  strained  section  in  U-shaped  coapensator  is  the  aiddle 


of  the  straight /direct  part  of  tae  back  (p) ,  to  the  fora  of  what  weld 
in  this  place  is  not  allowed/assuaed. 


U-shaped  coapensators  froa  the  bent  ducts,  sharply  bent  offtakes 
and  welded  offtakes  are  not  standardized.  During  their  planning  and 
aanuf actur e  they  are  guided  by  HOST  9842-61,  GOST  17375-72,  standards 
of  aachine-building  HN  2912-62,  of  HN  2880-62  and  by  other 
interdepartaental  standards. 

§3.  Axial  type  pliable  (elastic)  coapensators. 

1.  The  expansion  bellows. 


The  expansion  bellows  are  intended  for  installation  on 


conduits/aani folds  in  diaaeters  froa  100  to  2400  aa,  which  transport 
nonagressive  or  slightly  agressrre  products  at  a  pressure  to  6 
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kg/ca2. 

Coapensators  on  ft=6  kg/ca2  is  allowed/assuaed  to  use  for  an 
operating  pressure  to  7  kg/ca2  at  teaperature  of  product  not  aore 
than  200°C. 

The  coapensation  capacity  of  one  lens  depends  on  its  diaaeter 
and  thickness  of  wall  (Table  . 

Depending  on  the  necessary  coapensation  capacity  are  used  aono- 
bi ,  ter-  and  four-lens  coapensators. 

For  decreasing  the  resistance  to  notion  of  product  within 
coapensators  usually  are  established/installed  the  sleeves/beakers; 
for  the  chute  of  condensate  in  the  lower  places  of  each  lens  are 
welded  in  drain  pipes. 

Coapensators  to  conduits/aanif olds  add  on  weld  or  with  the  aid 
of  flanges. 

Type  and  the  sizes/diaensions  of  the  expansion  bellows  aade  of 
carbon  steel  are  standardized  and  are  prepared  on  HN  2894-62  -  MI 

2908-62. 

Table  3-6  reduced  aase  and  sizes/di sessions  of  aoeo- ,  two-,  ter 
and  tetra-lens  coapensators. 
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Pages  162-163. 

Table  2.  Sizes/dimensions  and  compensation  capacity  of  one  lens  in  an 

(■1  2894-32  and  B*  2898-42. 
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Botes:  1.  Sizes/diaensions  o,  a,  b,  S  and  value  of  coapeasation 
capacity  are  related  to  the  expansion  bellows  of  all  types. 

2.  Pull/tot al/coaplete  coapensation  capacity  of  coapensator  (in 
aa)  define  as  result  of  product  values  coapensation  capacities  one 
lens,  for  nuaber  of  lens  of  coapensator. 

3.  Value  of  coapensation  capacity  is  shown  for  coapensators, 
established/installed  in  conduxts/aanifolds  with  teaperature  of 
product  not  aore  than  1GC°C.  At  higher  teaperature  the  value  of 
coapensation  capacity  is  lowered:  with  t  froa  100  200°C  -  to  5o/o; 
with  t  wore  than  200  to  100°C  -  to  lOo/o;  with  t  aore  than  300  to 
450°C  -  to  15o/o. 

Key:  (1).  Full/total/coaplete  coapensation  capacity  of  one  lens.  (2). 
deficit.  (3).  kg/ca*. 


! 

* 

i 


78,4  79,8 

*u 

W 

108,8 

117,4  113.9 

133,9  141,1 
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Continuation  "Cable  3. 


1000 

1020 

118.3 

139.2 

485 

136 

146.6 

(75 

156.5 

166,5 

- 

- 

- 

- 

- 

- 

1200 

1220 

485 

149,7 

191 

158.7 

200,1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

MOD 

ICO 

173,6 

222.1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

1500 

1520 

187,3 

212,9 

_ 

_ 

_ 

__ 

_ 

_ 

1600 

1620 

SOS 

200,4 

259.7 

— 

— 

— 

— 

— 

— 

_ 

_ 

— 

_ 

_ 

1800 

1820 

223 

289,8 

— 

— 

— 

— 

— 

— 

— 

— 

.  - 

— 

- 

- 

.vui 

:ox 

247,1 

326,3 

_ 

_ 

_ 

_ 

__ 

_ 

.70 

2*20 

545 

308.1 

394,7 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

_ 

.40 

24.0 

338,$ 

430.2 

— 

— 

— 

— 

— 

- 

- 

- 

- 

Notes:  1.  Sizes/diaensions  D  and  H  are  given  in  Table  2. 


2.  Other  notes  see  ia  tables  6. 


Key:  (1).  kg/ca*.  (2).  aass.  (3).  without  sleeve/beaker.  (4).  with 
sleeve/beaker. 


DOC  =  79134707 


Pages  167-169. 


2.  Two-lens  compensators. 


PAGE  m  2.6/ 


f'  ?  T«n  I  —  co  ctumkom  (MH  2894-62) 
(#)  Tan  II — 6ei  crtnu  (MH  2895-62) 


Key:  (1).  Type  I  *  with  sleeve/ beaker  (UK  2894-62).  (2).  Type  II 
without  sleeve/beaker  (MN  2895-62). 

Table  4.  Sizes/diaensions  in  na  and  mass  in  kg.  of  two- lens 
compensators  (without  flanges) . 


2.5 


CCS 


E3 


rcji 


100 
125  I  133 


615  17,8  19,5  90S  11.6 

21.7  23,9  13, B 


17  18.8 

MS  19.6  22.1  845 


350  j  377 

40  426  585 


65,(1 

585  77 


36 

43.1 

53,5  645 

72.4 


37.4 

48,7  645 

65,6 


78.3 

87,8  706 


18.8 

22.1  645 

29.9 

39.9 

82.3  775 

60.7 


»i>  O)  96. 


*6.6 

101.6 

113.9 

119.5 

134,9 

194.3 

147.3 

157.8 

165.1 

180.4 
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Continuation “Table  4. 


Notes:  1.  Sizes/diaeasions  D  and  H  are  given  in  Table  2; 


2.  other  notes  see  in  tables  b. 


Key:  (1).  kg/ca*.  (2).  aass 
sleeve/bea  ker . 


13) .  without  sleeve/beaker.  (4) .  with 
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3.  Three- leas  cob pee set ore. 


ft}  Twi  I— eo  ctikihou  (MH  2894-62) 
ft'}  Tnn  II  —  6e3  crotcaua  (MH  2895-62) 


Key:  (1).  Type  I  -  with  sleeve/beaker  (MR  2894-62).  (2).  Type  II 
without  sleeve/beaker  (HR  2895-62)  . 

Table  5.  Sizes/diaensions  in  aa  and  aass  in  kg.  of  three- lens 
coapeneators  (without  flaages) . 


Py.  KMC  t  CM * 


2.5 


(•?!  M.cca 


!  •'  |  1.1  665  37.3  26,9 

:J  i  133  29.6  32,3 


MICC. 


<S)  Uicci 


60S  15  16,7 

17,7  20.4 

31.3  34,1 

30 


34.3  30.3 

43.6  44.3 

38.6  743  38.2 

73.3  76,8 


16,7  643  19,4  21.1 

30,4  883  23,3  33,7 

96.1  39.2  11,9 

743  38.1 

40,7  44,3 

38.1  83.7 

73.3  80.8 

103,6  112 


400 

426 

450 

47$ 

600 

529 

600 

630 

700 

720 

99,5  723 


122  80S  95,3 

139,2  873  113,6 


93.3  100,6  873 

80S  103,7  111,9 

878  131,1  134,7 

130,7  167,1  935 

933  170,9  189,8 
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Continuation  “table  5. 


1000 

1030 

311.0 

383.2 

83 

W.7 

38S.2 

875 

211.4 

238 

- 

- 

- 

- 

- 

- 

1300 

1230 

M 

258.5 

358.4 

28'».4 

385.3 

- 

- 

- 

- 

- 

- 

- 

- 

- 

1400 

1420 

297.8 

414.2 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

15O0 

1520 

322.5 

458,7 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

w»> 

16*1 

905 

343.5 

489 

— 

- 

- 

- 

- 

- 

— 

— 

— 

— 

— 

— 

1»43 

1$.*U 

381.6 

546 

“ 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

*■»» 

.V*) 

428.9 

833,5 

— 

_ 

_ 

_ 

_ 

_ 

1 

7*20 

I02S 

SOS. 7 

739,3 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

1  :«j> 

2I» 

840.8 

704,8 

— 

— 

— 

— 

— 

— 

“ * 

— 

— 

— 

— 

Note:  1.  Sizes/diaensions  D  and  H 

2.  Other  notes  see  in  Tables 

Key:  (1).  kg/ca*.  (2).  aass.  (3). 
sleeve/beaker. 


are  given  in  Table  2. 


6. 


without  sleeve/beaker.  (4) .  with 
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Continuation  ^able  6. 


1500 

US 

380.6 

885.1 

— 

— 

_ 

m m 

W 

1600 

16S 

US 

415 

801,8 

— 

— 

— 

— 

_ 

_ 

_ 

— 

— 

1000 

15S 

460.8 

671,4 

- 

- 

- 

— 

- 

- 

- 

- 

— 

- 

- 

0000 

awo 

519,7 

787.3 

_ 

_ 

, 

•a. 

W» 

2200 

1065 

<04.5 

893,0 

— 

— 

_ 

_ 

_ 

_ 

— 

_ 

— 

MU0 

MS 

887.1 

977,6 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

r 

Notes:  1.  Sizes/d iaensions  D  and  H  are  given  in  Table  2. 

For  v-is  kg/ca2  and  internal  dianeters  °y  fro*  100  to  200  ■■ 
to  use  compensators  V"4  kg/ca*;  for  *y  -<u  kg/ca*  and  internal 
diaaeters  °»  froa  100  to  300  aa  to  use  coapensators  *y  •'  kg/ca2. 

3.  Tables  show  aass  of  coapensator  with  vent  lines.  The  aass  of 
coapensators  without  vent  lines  is  respectively  less  by  0.1  kg.  to 
each  lens. 

4.  Misalignment  of  entrance  and  exit  openings  of  coapensator  is 
alloved/assuaed  to  3  aa  for  ®y<*°  aB  md  to  5  aa  for  <v>»>.  aa. 

5.  Nonperpendicularity  of  ends/faces  of  branch  connections  with 
respect  to  longitudinal  axis  of  coapensator  oust  not  exceed:  for 

-  1.5  aa;  for  °y-a#+«  aa  -  2  aa;  for  aa  -  2.5  aa;  for 

cy-«oo+i2oo  as  -  3  aa;  for  oy>i»  aa  -  3.5  aa. 
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Key:  (1).  kg/cn*.  (2).  aass.  (3).  without  sleeve/beaker.  (4).  with 
sleeve/beaker. 

Page  176. 

2.  Wavy  coapensators . 

Wavy  coapensators  are  the  aost  aodern  compact  coapensators, 
which  aake  it  possible  to  establish/install  thea  in  the  saall  section 
of  the  route  of  conduits/nanif olds. 

The  basic  part  of  the  wavy  coapensators  of  different  types  is 
the  pliable  element/cell,  which  consists  of  elastic  and  strong  that 
corrugated  in  the  fora  of  the  waves  of  shell,  nanufactured  aade  of 
steel  OKh  18N10.  Wave  developaent  (corrugation)  is 
accoaplished/realized  by  hydraulic  aolding. 

Depending  on  load  direction  pliable  eleaent/cell  absorbs  the 
strains  of  different  character  (Fig.  5). 

For  technological  conduifa/aanifolds  use  wavy  kilooha 
coapensators  axial  (KT02),  general- purpose  hinged  (KV02)  and  hinged 
dual  (KTSh) ,  developed  by  designed  coasittee  Gipronefteaash 

/state  Scientific  Besearch  and  Planning  Institute  of 
Petroleas  Machinery  Manufacture  j. 
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Fig.  5.  Basic  concepts  of  the  strain  of  pliabls  element/cell.  a)  the 
initial  position  of  the  coapensator;  b)  the  compression  of 
compensator  along  the  longitudinal  axis;  c)  the  stretching  of 
compensator  along  the  longitudinal  axis;  d)  the  bend  of  compensator 
at  the  angle;  a)  the  displacement  of  longitudinal  axis  with  the 
parallelism  of  the  planes  of  the  ends  of  the  pliable  eleaent/cell. 

Page  177. 

Wavy  compensators  wort  under  conditions  of  alternating  load  with 
the  change  of  cycles  from  naxraua  to  the  minimum  of  the  temperature 
parameters. 

Table  7  gives  the  data  about  the  maximum  permissible  angles  of 
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bend  of  the  waves  of  a  coapensator  of  the  type  KV02  oa  **t“®  kg/ca2 
during  300  repeating  cycles  for  entire  period  of  operation. 


The  liaits  of  the  use/application  of  wavy  coapensators  on  the 
pressure  of  aediua  depending  on  teaperature  are  set  to  GOST  356-68. 

Havy  coapensators  depending  on  their  construction/design  are 
intended  for  a  work  at  teaperature  froa  -30  to  +450°  and  <25 
kg/ca2. 

Axial  type  wavy  coapensators  KV02  establish/install  in  the 
straight/direct  sections  of  conduits/aanif olds. 

The  general  view  of  coapeusator  KV02  is  shown  in  Fig.  6. 


Pliable  element/cell  has  the  onega-shaped  profile/airfoil  of 
waves  and  the  liaiting  rings,  bent  froa  round  bar.  Pliable 
eleaent/cell  is  welded  to  ring  branch  connections.  The  carrier  rings 
are  applied  to  the  connection  of  pliable  eleaent/cell  with  branch 
connections  in  hot  state.  Jacket  is  welded  to  the  strut,  which  holds 
froa  shift/shear  the  carrier  rings;  the  housing  with  disks  protects 
eleaent/cell  froa  accidental  shocks  and  daaages  and  contributes  to 
the  decrease  of  heat  losses. 


piiai 
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"Cable  7.  Peraissible  angles  of  send  of  the  waves  of  conpensator  K7U2. 
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Key:  (1).  naxiaua  peraissible  angle  of  bend  of  one  wave  during  300 
cycles.  (2).  Marinua  peraissiole  angles  of  bend  for  nuaber  of  waves. 

Page  178. 

The  flange,  welded  with  jacket,  oolts  and  nuts  serve  for  installation 
and  preliainary  brace  to  the  prescribed/assigned  length,  but  the 
disk,  welded  to  branch  connection,  protects  fron  the  displaceaent  of 
heat  insulation.  Internal  snell  uecreases  the  turbulence  of  the 
transported  aediua. 

The  technical  characteristics  of  coapensators  KV02  are  given  in 
Table  8. 
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The  wavy  compensators  of  the  type  KV02  and  others  are  produced 
by  the  Salavatsk  Machine  Building  Plant  for  the  drawings,  developed 
by  design  institute  Gipronef teaash. 

Coapensators  hinged  type  wavy  angular  ones  KVO,  K702  and  KVSh 
establish  in  sections  with  significant  teaperature  drops  or  at  large 
distances  between  rigid  supports  to  which  they  are  transaitted 
coaparatively  small  efforts/forces. 


Pig.  6.  Compensator  wavy  axial  o£  the  type  KV02  on  25  kg/cm2.  1. 
disk;  2,  11  -  ring  branch  connections;  3,  4  -  bolts  and  nnts;  5  - 
flange;  6  -  disks;  7  -  Halting  bent  rings;  8  -  corrugated  pliable 
eleaent/cell;  9  -  jacket;  10  -  internal  shell;  12  -  carrier  rings; 


strut 
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Table  8.  Technical  characteristic  of  coapensators  KV02  for  **v<2S 
kg/ca*  (OST  26-02-225-70). 


0V. 

MM 

0) 

PUIMpu 

OpHC O.II- 
■MHOl 

Tpy«M 

•  MM 

( 

1 

n 

H< 

m  §  a 

351 

Jii, 

s 

J  (1 

1 

h 

o  ■ 

Ji 

rnOtcoro 

MCMOITa 
»  MM 

V - 

CTpoiTUMa  mw  L  api 

UUU  SO JU  »  mm 

1 v 

Mace*  uMmactTopa  e  kmmimik 
Mpyr.oro  ciwn  11191  aut  iu> 

D 

3 

4 

6 

• 

10 

3 

4 

• 

0 

N 

iso 

150x7 

10 

3—8 

1 

1ST 

338 

391 

436 

826 

616 

— 

25 

31 

63 

a 

- 

100 

219x8 

12 

3-8 

1.2 

.316 

313 

464 

818 

676 

734 

43 

(0 

<0 

70 

- 

250 

273x9 

14 

3-8 

1.2 

270 

357 

607 

383 

672 

762 

60 

66 

76 

90 

- 

300 

32SXI0 

U 

3-8 

1.2 

321 

418 

507 

663 

673 

782 

- 

70 

60 

90 

106 

- 

380 

377X10 

18 

3-10 

1.2 

372 

493 

843 

712 

850 

968 

1126 

no 

120 

145 

170 

195 

400 

«XU 

18 

3-10 

1.2 

431 

542 

•43 

712 

850 

N6 

1120 

128 

140 

165 

196 

290 

Key:  (1).  Sizes /dimensions  of  the  added  duct  in  (2).  Greatest 

coapensation  capacity  of  one  wave.  (3).  Huaber  of  waves.  (4).  Hall 
thickness  of  pliable  eleaent  in  aa.  (5) .  Diaaeter  of  pliable 
eleaent/cell  in  aa.  (6).  structural  length  l  with  nuaber  of  waves  in 
aa.  (7)  .  Hass  of  coapensator  vita  rings  of  round  cross-section  in  kg. 
with  nuaber  of  waves. 


Page  180 
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Compensators  of  the  type  KVU  are  used  with  the  broad  band  of  the 
distances  between  centers  of  the  hinge  joints  of  the  compensators; 
the  bend  of  hinge  joints  is  accomplished/realized  only  in  one  plane. 


The  general  view  of  compensator  KVO  is  shown  in  Fig.  7. 
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Fig.  7.  Coapeasator  wavy  of  the  type  KVO.  1  -  hinge  joints;  2  -  the 
collars:  3  -  pliable  corrugated  eleaent/cell;  4  -  the  carrier  rings 
5  -  strip  rings;  6  -  ring  Branch  connections;  7  -  stiffening  rib;  8 
pin;  9,  10  and  12  -  nut;  11  -  adapter;  13  -  pin;  14  -  shell 
cylindrical;  15  -  shell  conical. 


Table  9.  Technical  characteristic  of  compensators  KVU2  on  ^<25 
kg/ca*  (OST  26-02-332-71). 
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Pig.  8.  Compensator  hinged  doubled  of  the  type  KVSh.  a)  installation 
on  the  branch;  b)  installation  in  the  U-shaped  diagran;  1  -  pins; 

2  -  nut;  3  -  the  carrier  rings;  4  -  link  of  the  hinge  joints;  5  - 
fulcrua;  6  -  bolts;  7  -  Uniting  semirings;  8  -  the  carrier  rings;  9 
-  strip  rings;  10  -  spacer  duct;  11  -  draft  (illegible);  12  -  shell 
cylindrical;  13  -  pliable  corrugated  elements/cells;  14  -  conical 
shell;  15  -  connection  plate;  16  -  branch  connections. 
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$4.  Slipping  type  axial  coapensators  (gasket). 

Gasket  coapensators  are  established/installed  in  steaa-  and 
heat*  cables,  and  also  in  tne  couduits/aanif olds,  which  transport 
unburning  liquids,  their  vapors,  and  inert  gases.  The  installation  of 
gasket  coapensators  to  the  conduit s/nan if olds,  which  transport  toxic 
products,  coabustible  and  reactive  gas,  inflaaaable  and  flaaaable 
liquids,  is  not  allowed/assuaed. 

Coapensators  with  conduxt/aanifold  weld  or  froa  flanges. 

Types  and  sizes/diaensxcas  of  steel  gasket  coapensators  on  P(  to 
16  kg/ca2  froa  d,  froa  100  to  1000  aa  for  the  conduits/aanifolds, 
which  transport  nonagressive  products  at  teaperature  to  300°C  are 
standardized  (see  the  standards  of  aachine  building  SB 
-BM  2599-61)  . 

The  inforaation  about  these  coapensators  is  given  in  table  11. 
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Motes:  1.  Size/diaension  02  of  one-sided  compensator  corresponds  to 
the  bore  of  the  added  condu.it/aaaifold. 

2.  Material  -  st.  3  aoour  GOST  380-71. 

3.  During  installation  of  compensator  with  compensation  capacity 
less  than  it  is  shown  in  cable,  adjusting  values  L  and  t  can  be 
respectively  reduced. 

Key:  (1).  Place  of  marking.  U) •  conventional  flow  capacity  of 
conduit/manifoldDy ,  mm.  (3).  Greatest  compensation  capacity  of 

compensator  in  aa.  («).  Sizes/diaensions  in  aa.  (5).  Hass  of 
compensator  in  kg.  (6).  one-sided.  (7).  two-sided. 


DOC  =  79134708 


PAGE  iLrz- 


Page  185. 

Chapter  71. 

DOCTS  AND  PARTS  OF  PFESSOBE  PIPING. 

§1.  Classification  of  conduits/aamf olds  on  P7  f coa  200  to  1000 
kg/ca2. 

Technological  conduits/aanirolds  to  conventional  pressure  froa 
200  to  1000  kg/ca2  classify: 

a)  according  to  the  properties  of  the  transported  aedia:  groups 
A,  B,  c,  D  and  E  in  accordance  with  the  classification  of 
conduits/manifolds,  estabiished/installed  by  SniP  III-G.9-62*  (see 
Chapter  I,  §3)  ; 

b)  on  the  pressure  of  tne  transported  aedia:  Pr  *200;  250;  320 

400;  5^0;  640;  800  and  1000  kg/ca2; 

c)  according  to  the  teaperature  of  the  transported  aadia  and 
using  aaterials  of  conduit/aamfold. 
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§2.  Requirements  for  steels  for  conduits/manifolds  oa  py  from  200  to 
1000  kg/cm*. 

»hen  selecting  of  materials  for  conduits/manif olds  consider 
operational  characteristics,  corrosion  properties  of  medium, 
character  the  load  applications. 

Depending  on  the  value  of  operating  pressure,  temperature  and 
characteristic  of  working  medium  are  determined  the  group  of  steel 
and  the  permissible  conventional  pressure. 

In  accordance  with  this  the  ducts  and  the  parts  of  the 
conduits/manifolds  of  any  internal  diameter  by  outside  diameters  and 
wall  thicknesses  divide  into  I,  II,  III  and  IV  performance. 
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Table  1.  Classif ication  of  pressure  piping  depending  on  temperature 
and  pressure  of  the  transported  aediue. 
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Notes:  1.  Groups  of  steel  are  given  according  to  GOST  356-68. 

2.  Temperature  steps/stages  and  conventional  pressures  - 
according  to  GOST  9400-63. 

3.  Characteristic  of  medium  -  on  NN  5010-63. 

Key:  (1).  Temperature  step/stage.  (2).  Temperature  of  transported 
aediun  in  °C.  (3).  Group  of  steel.  (4).  kg /cm2.  (5).  Characteristic 

of  medium.  (6)  .  From  -50  to  «  (7) .  Neutral,  which  contains 

hydrogen.  (8).  Aggressive*  (9)*  The  same. 
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The  permissible  maximum  values  of  conventional  pressures  for  the 
groups  of  steels  and  corresponding  to  it  perforaance  are  given  in 
Table  2. 

The  trademarks  of  steels  used  for  ducts  and  parts  of  conduits  on 
P,  *200-1000  kg/cm2 ,  are  given  in  Table  3. 


Table  2.  Performance  of  ducts  and  parts  depending  on  the  conventional 
pressure  of  conduits/aanifolds  and  group  of  steel. 
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Key:  (1).  Performance.  (2).  Group  of  steel.  (3).  kg/cm* 
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Table  3.  Trademarks  of  steels  of  ducts  and  parts  for 
conduits/sanifolds  on  *200-1000  kg/cn2. 
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Notes:  1.  Material  -  steel  of  the  hrands/sarks:  20,  35  according  to 
GOST  1050-60;  1 8KhG,  30Kh,  J5*h,  35KhG2,  38KhA,  40Kh,  30KhMa,  15KhP 
40KhP A  according  to  GOST  4543-71;  14lChGS  according  to  GOST  5058-57; 
Kh  18N 10T,  Kh17Nl3fl3T,  0kh17Nl6fliI  according  to  GOST  5632-61*; 
18Kh3NY,  20Kh 3BYF,  2 5Kh 1  HP  according  to  GOST  10500-63;  Kh3NV 
according  to  GOST  10493-63;  25K42HFA  according  to  the  technical 
specifications,  approved  in  routine. 
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2.  For  agressive  Media  of  different  productions  besides  given 
tradeaarks  of  steels  also  they  supply  according  to  appropriate 
standards  and  special  technical  specifications  of  duct  and  part  of 
conduits/aanif olds  froa  flock  of  brands  Kh25H20S2,  Kh23H18, 

Kh  17N  13H3T  and  Kh17ll13H2T. 

3.  For  transitional  flanges  and  silencers/plugs  on  (!H  4994-63 
and  NN  4996-63  inserts  prepare  froa  steels  of  brands  Kh188lOT  and 
Kh 17N  1 3M3T;  reaaining  parts  -  froa  flock  of  brand  35. 

Key:  (1).  Group  of  steel.  (2).  Ducts.  (3).  Elbows,  angle  plates, 
T-connections,  offtakes,  transitions,  diaphragas,  lens,  pockets.  (4) . 
flanges  (transitional,  silencers/plugs) .  (5) .  flanges  under 
theraoaeters  and  thernocouples.  (6).  Flanges  (threading.  (7).  Lens 
packing.  (8).  Pins.  (9).  Huts  pure/clean  hexahedral.  (10).  Tradeaark 
of  steel. 
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Table  4.  Assortment  of  ducts  on  Py  *200-1000  kg/ca2  (ChflTO  VNITI 

CU.MTU.3.S 

518-63  vith  addition  Mo  1  and  TSPa/TlITI  3-248-69)  (sizes/diaensions 
in  an,  aass  in  kg.). 
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Note.  Hass  1  lin.  a  of  ducts  for  t be  groups  of  steels  S,  KhG,  KhH  and 


KhF  determine  froa  the  foraula 


0* 


1000 


(D,-S)Sy. 


where  y  -  steel  density  is  accepted  by  7.85;  for  the  groups  of  steels 
KhH,  density  is  accepted  egual  to  8.1  for  steel  0Kh17*1 6H3T  (EI580) 
and  7.9  for  steel  KhlSHlOT. 

Key:  (1).  Group  of  steel.  (2).  mass  of  1  lin.  m. 
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§3.  Conduits  on  Pr  froa  200  to  1000  kg/cm*. 

1.  Ducts. 

For  Manufacturing  technological  pressure  piping  by  technical 
specifications  is  established/installed  the  limiting  assortment  of 
ducts  with  13  internal  diaaeters. 

Ducts  aade  of  steel  of*  groups  S,  Kh G,  KhH,  SF  supply  in 
accordance  with  TSFfl  VNITi  518-63,  while  ducts  aade  of  steel  KhN 
supply  on  TSFH  7NITI  3-24d-69. 

The  assortment  of  ducts  for  coaaunications  by  pressure  froa  200 
to  1000  kg/cm*  is  given  in  tables  4. 

Technical  requirements  for  ducts  aade  of  steels  of  group  s,  KhG,  KhH 
and  KhF  (ChWTU  VMITI  518-63). 

Ducts  in  outside  diameter  to  57  an  inclusively  supply 
cold-rolled  and  cold-drawn,  aore  than  57  am  -  hot-rolled.  Is 
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permitted  the  delivery  of  ducts  by  those  cold-worked  of  the  following 
sizes/diaensions:  68x12,  68x14,  7ox9  and  83x14-19  an. 

The  length  of  the  supplied  ducts  aust  be  not  less  than  4.5  an: 
is  allowed/assuaed  the  delivery  of  ducts  in  long  not  less  than  3  a  in 
quantity  20o/o  of  ordered  oatch. 

Deviations  with  respect  to  the  sizes/diaensions  of  ducts  aust 
not  exceed  the  values,  given  in  Table  5. 

Ovality  and  wall  thickness  variation  of  ducts  aust  not 
derive/conclude  the  sizes/diaensions  of  ducts  beyond  the  liaits  of 
aanufacturing  tolerances  with  respect  to  diaaeter  and  wall  thickness. 
The  curvature  of  ducts  in  the  section  of  any  length  aust  not  exceed: 
for  the  cold-rolled  and  cold-drawn  ducts  -  1.5  aa  on  1  a,  for  the 
hot-rolled  ducts: 


the  saae,  aore  than  30  aa 


4  aa  by  1  lin.  a 
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Table  5.  Manuf acturing  tolerances  Kith  respect  to  the 
sizes/diaensions  of  ducts  aade  ot  steels  of  group  S ,  KhG,  KhH,  KhF. 
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wiu 
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ra 
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+  la\  (AAR  KM  pu- 
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Key:  (1).  Size/diaension  of  ducts.  (2).  Cold-drawn  and  cold-rolled. 
(3) .  Hot-rolled.  (4) .  nanuf acturiny  tolerances.  (5)  .  With  outside 
diameter:  to  30  ma,  it  is  nore  than  30  an  to  50  nore  than  50 
(6).  (for  all  sizes/d inensions) .  (7).  with  wall  thickness:  to 

5  am,  it  is  nore  than  5  aa. 

Page  190. 


Mechanical  properties  of  the  aetal  of  ducts  in  the  state  of 
delivery  aust  to  satisfy  the  reguireaents  Table  6. 


To  inspection  and  aeasureaent  is  subjected  each  duct.  On  the 


external  and  internal  surfaces  of  ducts  are  not  alloved/assuaed  the 
flaws,  cracks,  laps,  deep  scratches  and  hairline  cracks.  These 
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defects/flaws  coapulsorily  derive/conclude  via  triaaing  by  grinding 
wheel,  file  or  in  another  Banner,  except  verification  and  calking.  In 
this  case  in  the  cleaned  places  wall  thickness  aust  not  exceed  the 
liaits  of  aanafacturing  tolerances. 

Ducts  aust  hold  out  the  testing  (hydraulic)  pressure,  deterained 
according  to  GOST  3845-65  (see  Chapter  I,  §2). 
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Table  6.  Mechanical  properties  or  steels  of  ducts  in  as-received 
condition  on  py  froa  200  to  1000  kg/ca*  (TSPB  VBITI  518-63  and 
3-248-69)  . 


Botes:  1.  For  ducts  of  steel  of  orand  20  with  the  wall  thickness  of 
duct  to  20  aa  a,  -«kg/aa*  and  witn  wall  thickness  it  is  aore  than  20  aa 

•  ,«*0  kg/aa*. 

2.  Mechanical  properties  of  ducts  of  tradeaarks  of  steel 
Kh25N20S2,  Kh23Nl8,  Kh  17B1JH1T  and  Kh17Ml3H2T,  supplied  by  special 
technical  specif ications,  determine  by  agreeaent  of  sides. 


Key:  (1).  the  tradeaark  of  steel.  (2).  kg/ca*.  (3).  kg  •a/ca*.  (4) 
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it  is  not  less.  (5)  .  It  is  not  more.  (6)  .  hot-colled.  (7)  . 
cold- rolled.  (8) .  Optional. 

Page  191. 

Ducts  in  outside  diaaeter  less  than  45  aa  ace  tested  to  knee 
according  to  GOST  3728-66  (around  aount/aandrel  radius  equal  to  w,). 
Ducts  in  outside  diameter  45  aa  and  tore  are  tested  to  flattening 
according  to  GOST  8695-58. 

Each  batch  of  ducts  tney  accompany  by  the  certificate,  which 
certifies  compliance  of  ducts  to  the  reguireaents  of  specifications. 

In  certificate  they  indicate:  the  brand/aark  of  flock,  its 
chemical  composition,  number  of  melting,  all  test  results  of  ducts 
and  blanks,  sizes/dimensions  and  quality  of  ducts  in  batch, 
aode/conditions  of  the  heat  treatment  of  ducts,  and  also  estimation 
of  brands/marks  and  microsections,  the  appropriated  color  colorings 
of  this  brand/aark  of  steel  and  the  output  of  DTK  of  manufacturing 
plant  about  aptitude. 

At  the  end  of  each  duct  in  outside  diaaeter  35  aa  and  aore 
compulsorily  are  selected  the  narks  with  the  following  data:  the 
trademark  of  steel,  the  mark  of  manufacturing  plant  and  its  OTK  and 
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number  of  batch.  Harks  haaaer  out  at  a  distance  of  300-400  aa  froa 
the  end  of  the  duct. 

Ducts  in  outside  diaaeter  less  than  35  aa  link  into  bundles  and 
they  supply  with  two  aetallic  tags,  hung  up  on  the  zinc  plated  wire 
froa  two  sides  to  the  bundle;  on  tags  pack  the  sane  narks,  and  also 
sizes/diaensions  of  ducts. 

The  ducts,  not  equipped  with  certificates,  cannot  be  allowed  for 
utilization  on  high-pressure  installations. 

Technical  requirements  for  ducts  aade  of  steels  of  the  group  Kbit, 
supplied  on  TSFH  VNITI  J-248-69. 

Manufacturing  tolerances  with  respect  to  outside  diaaeter  in 
wall  thickness  must  not  exceed  the  values,  indicated  in  Table  7. 

Remaining  requirements  aust  correspond  for  hot-rolled  ducts  GOST 
9940-72,  for  cold-defor aed  -  -  GOSI  9941-72. 
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Table  7.  Manufacturing  tolerances  with  respect  to  the 
sizes/diaensions  of  ducts  made  of  steels  of  the  group  KhH. 


Key:  (1).  Size/dimension  of  ducts.  (2).  Manufacturing  precision.  (3). 
common.  (4).  increased.  (5).  high.  (6).  Cold- worked.  (7).  According 
to  outside  diameter:  from  10  to  30  am,  it  is  more  than  30  to  50  mm, 
more  than  50  mm.  (8)  .  According  to  wall  thickness:  to  5  mm,  it  is 
more  than  5  am.  (9)  .  hot-rolled.  (10) .  According  to  outside  diameter: 
to  140  ma,  it  is  more  than  140  mm.  (11).  According  to  wall  thickness: 
to  20  mi,  it  is  more  than  20  mm. 

Pages  192-194. 

2.  Leads  of  the  cond uits/manif olds. 

During  manufacture  and  assemoly  of  commercial  conduits/manif olds 


mJ&  ■ 
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to  pressure  p,  fro*  20  0  to  1000  Jig/ca*  depending  on  design  features 
and  requireaents  of  project  are  used  flanged  or  welded  joints. 

Leads  for  the  eleaents/cells  of  conduits/aanif olds  for  flanged 
screwed  joints  (under  lens  pacJtmg/seal)  are  given  in  Table  8. 
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Motes:  1.  the  material  of  ducts  and  flanges  -  see  Table  3. 

2.  Thread  aetrlc  -  according  to  GOST  9150-59*,  tolerances 
according  to  class  of  precision  2a  -  according  to  GOST  9253-59.  the 
fora  of  bottoa  of  thread  aust  be  rounded. 

3.  Vanishing  of  thread  at  leads  -  according  to  GOST  10549-63*, 
angle  of  run  of  a=25°,  value  of  run  enters  into  size/dlaension i- 

4.  Manufacturing  tolerance  of  central  angle  ahose  sides  pass 
through  centers  of  two  adjacent  holes  under  pins  in  flanges,  aust  not 
exceed  30'. 

5.  Faces  of  flanges  aust  be  perpendicular  to  axis/axle  of 
thread.  Deviation  froa  perpendicularity  aust  not  exceed  20*. 

6.  Harking  (ornamentation)  flanges  Bade  of  steel  38KhA  or  40Kh 
aust  correspond  to  that  indicated  in  Fig.  1,  and  flanges  Bade  of 
steel  25Kh2HFA  -  indicated  in  Fig.  2. 


Fig.  1.  Fig.  2. 

7.  on  external  cylindrical  surface  of  each  flange  they  aust  be 
plotted/applied  by  marking:  brand  of  aanuf acturing  concern, 
designation  of  thread,  nuaner  and  tradenark  of  steel. 

8.  Example  of  conventional  designations  of  flange  with  thread 
H80x3  aade  of  steel  38KhA:  flange  H80x38Kha  of  GOST  9399-63. 

For  flanges  with  thread  1133x2  into  designation  is  introduced  a 
quantity  of  holes  for  the  pins:  1133x2=3  and  H33x2=4. 

Key:  (1).  Leads.  (2).  Flanges.  (3) .  Leads.  (4).  flanges.  (5).  Pins. 
(6).  performance.  (7).  aass.  (8).  quantity.  (9).  thread. 


3.  Parts  of  conduits/aaaif olds. 

The  enumeration  of  standards  aachine-buildings  HN  4969-63-Bi 
5010-63  to  the  part  of  conduits/aaaif olds  and  specif ications  oa  p, 
froa  200  fron  1000  kg/ca*  with  a  disaster  of  D,  >6-200  aa  are  given 
in  Table  9. 

Elbows,  angle  plates,  T-conaections ,  transitions  and  other 
shaped  parts,  connected  on  flanges,  supply  in  collection  with  the 
installed  threading  flanges  and  with  all  those  coapleting  separate 
articles  by  parts.  Parts  under  weld  supply  froa  by  the  aachined  under 
weld  ends  on  NHT0  26-01-9-67. 


The  parts  of  conduits/aanifolds,  which  have  the  sale  thread. 
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Bust  satisfy  the  following  reguireaents: 

a)  the  fora  of  the  hollow  of  the  sale  threads  aust  be  rounded; 

b)  the  play  of  the  packing  surface  of  leads  of  the  relatively 
average/aean  thread  diaaeter  aust  not  exceed  the  values,  indicated  in 
Table  10. 


All  parts  of  conduits/aanifolds  staap  on  nanuf acturing  plant, 
the  arrangeaent/positicn  of  aarks  is  given  in  Table  22. 

The  conventional  designations  of  the  parts  of  conduits/aanifolds 
in  drawings  and  technical  docuaentation  include  the  following  data: 
nane  of  part,  its  internal  diaaeter  (for  adapters  -  the  internal 
diameters),  conventional  pressure,  group  of  steel  and  the  nuaber  of 
the  standard  of  machine-building.  In  the  designation  of  ducts 
additionally  are  connected  their  type  and  length. 

The  shaped  parts  of  conduits/aanifolds  are  prepared  froa 
forgings  or  staapings  which  in  tne  heat-treated  state  aust  have 
mechanical  properties  and  category  of  strength  according  to  GOST 
8479-70  (Table  11). 


'¥>*  - 
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Table  9.  List  of  standards  for  conduits/aanifolda  on  P ,  *200-1000 
kg/ca*. 
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Key:  (1)  .  hub  be r  of  standard.  (2)  .  Designation  of  parts.  (3)  .  Huaber 
of  table,  (A).  For  detachable  joints.  (4).  Flanged  tubes.  (5).  Lens 
(deaf  with  indicators).  (6).  Connecting  pipe.  (7).  offtakes,  bent 
with  flanges.  (8).  Elbows  wxth  angle  of  90°  with  flanges.  (9).  Elbows 
with  angle  of  90°  with  flanges  and  support.  (10).  Elbows  with  angle 
of  90°,  unegual-ara  with  flanges.  (11).  Elbows  with  angle  of  86°, 
unegual-ara  with  flanges  and  support.  (12).  Supports  for  elbows. 

(13).  Elbows  (dual  with  ilanges).  (14).  ingle  plates  with  branches 
and  flanges.  (15).  T-connections  (transitional  with  flanges).  (16). 
T-connections  passage  with  branches  and  flanges.  (17) .  T-connections 
transitional,  asyeaetric  with  flanges.  (18).  T-connections 
(transitional  with  flanges).  (19).  T-connection-insert  with  flanges. 
(20).  Junctions  (point  with  flanges).  (21).  Transitions, 
staaped/die- forged  with  flanges.  (22).  Diaphragas  aeasuring  lens  with 
flanges.  (23).  Offtakes  (lens  wxth  flanges).  (24).  Angle  plates  under 
resistance  theraoaeters  and  theraocouple.  (25).  Flanges  under 
resistance  theraoaeters  and  theraocouple.  (26).  Karaans  under 
resistance  theraoaeters  and  tneraocouple.  (27).  Flanges 
(transitional.  (28).  flanges  (transitional  with  insert).  (29). 
Silencers/plugs.  (30).  Silencers/plugs  with  insert.  (B) .  For 
peraanent  coapounds.  (31).  Ducts.  (32).  Offtakes,  bent.  (33).  Elbows 
with  angle  of  90°  and  support.  (34).  elbow  with  angle  of  86°, 
unegual-ara  with  support.  (35).  Elbows  (dual.  (36).  Angle  plates  with 
branches.  (37) .  T-connections  transitional.  (38) .  T-connections 
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(transitional  with  branches).  (39).  T-connections  transitional 
asyaaetric.  (40).  T-connection- insert.  (41).  transitions  point 
(42).  Transition,  stanped/die-f arged.  (43).  Of  parts  of 
conduits/aanif olds  see  "technical  requirenents". 


Table  10.  Allowable  play  of  tne  packing  surface  of  thread  in  an. 
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Table  11.  Hechanical  properties  and  categories  of  the  strength  of  the 
•etal  of  the  parts  of  conduits/aanif olds  oa  /y  froa  200  to  1000 
kg/ca*  according  to  GOSI  8479-70  and  BV  5010-63. 
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Bote.  Data  on  elongation  per  unit  length,  relative  reduction  of  area 
and  iapact  toughness  are  given  for  forgings  with  different 
sizes/diaensions  according  to  diaaeter  and  thickness  (GOST  8479-70) . 

Key:  (1).  Designation  of  parts.  (2).  Trademark  of  steel.  (3). 
Category  of  strength.  (4).  Hecnanical  properties.  (5).  kg/ca*.  (6). 
kgr»B/ca*.  (7).  shaped  parts.  (8).  Flanges  transitional  and  under 
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theraoaeters;  silencer/plug.  (9).  Flanges  (transitional, 
silencers/plugs)  .  (10).  Flanges  under  theraoaeters.  (11). 
Intricately-shaped  parts.  (12).  Shaped  parts,  flanges  transitional, 
silencers/plugs.  (13).  Ihen.  (14).  flanges  under  theraoaeters.  (15). 
Shaped  parts,  flanges  transitional,  silencers/plugs. 
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3.  Dressing  of  weld  grooves  -  according  to  HSTO  26-01-9-67. 


4.  Connecting  pipe  taey  prepare  froa  ducts  or  forgings. 


5.  Ducts  -  according  to  TSFM  VNITI  518-63  and  TSPH  VHTII 


3-248-69. 


Key:  (1).  Performance.  {2)  .  Sizes/ dimensions  in  aa.  (3).  Hass  in  kg 
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Motes:  1.  The  groups  of  steel,  saturated  conventional  pressures  and 
materials  -  see  Table  1,  2  and  3. 

2.  Size/diaension  d0  for  appropriate  -  see  Table  8. 

3.  Sign  in  graph/count  "aass  with  flanges"  leans  that  for 
this  performance  offtakes  are  prepared  only  with  ends  under  weld. 

4.  Hass  of  offtakes  under  weld  is  equal  to  mass  of  offtakes 
without  flanges. 


5.  Hass  of  offtakes  without  flanges  is  determined  with 
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trademarks  of  steel  with  a  density  of  7.85;  for  trademarks  of  steels 
of  group  KhH  density  to  accept  on  Table  10,  chapter  1. 


6.  Ends  connecting  and  flanges  threading  -  see  Table  8. 


7.  Dressing  of  weld  grooves  -  according  to  (1BT0  26-01-9-67. 


Key:  (1)  .  Performance.  (2)  .  Sizes/dimensions  in  am.  (3)  . 
expanded/scanned  length  in  an.  i4) .  mass  in  kg.  (5).  without  flanges. 
(6) .  with  flanges. 


4 


J 
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MIOOXU 


•  1 ») 
I  Ml  10x3  |  a  | 
I  I  M12SX4  1  34  | 

i  {  MltOX-1  |  16 

I  I  MI25X4  |  21  | 

I  M135X4  |  30  | 


j  138  |  MII0X3  |  88  1  21 
HO  |  MI2SX4  1  34  |  2» 
138  \  Ml  10x3  |  10  »6 

140  |  MI25X4  (  31  |  31 
ISO  M13SX4  |  30  28 

170  |  MISSX4  |  40  34 

140  |  M128X<  1  H  I? 
100  |  MI38X4  |  M  |  33 
170  |  M1S5X4  |  34  |  38 
190  M17SX®  40  37 

170  |  MISSx4  |  30  |  1«~ 
190  |  M17SX6  |  31  |  38 
206  I  MISVXS  j  37  £T 
240  |  M21SX6  |  63 
205  |  MIOOxO  |  23  |  23 

330  |  M2ISXS  |  34  |  33 
355  |  54240x6  |  45  41 


u _ 

24 

-  200 

17 

21 

28 

-  236 

16 

21 

38  290 


1M  |  IM  1  »■»  I 

11. 1  |  «M  ».» 

18.7  |  38,1  30,7 

16  {  33,4  37  | 

24.8  |  33,7  82,9  | 

34  |  46,2  |  64  | 

18  |  38  |  47 

36.1  |  37,7  66.1  | 

41.8  |  57.9  64.6  | 


_ 34  I  290 

|  Ml 38X4  |  18  17  |  238  |  370  |  21,4  |  30.4  |  61.4 


390 

M26SX6 

60  | 

67 

01) 

1386 

M340X6 

36  | 

38 

290  |  54365  X6  | 

jll 

38 

316  |  M296X0  1 

jig  | 

« 

680 

43.4  69.7  |  89 

87  76.8  |  103.4 

78.3  103  |  139 

43.5  58.7  |  89.9 

61,9  84.6  |  125 

134.7  151,7  |  263 

300  239  |  SIT 

93^7  106  j  2W 

147  166  |  258 

236  362  |  405 

~368  396  |  570 

123  138  I  391 

344  |  371  |  496 

402  438  |  7*1 


notes:  1.  The  groups  of  steel,  saturated  conventional  pressures  and 
■aterials  -  see  Table  1,  2  and  3* 

2.  Ends  connecting  and  flanges  threading  -  see  Table  8. 

Key:  (1).  iaocalu.  (2).  Uaegual-ara.  (3).  sises/diaaasioaa  is  as. 
(4).  Hass  of  elbow  in  kg.  (b).  Perforaance.  (6).  without  flange.  (7) 
with  flanges.  (8).  it  is  not  less  in  an.  (9).  isoceles.  (10). 
Qa«qaal~ara. 
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MIJSX4 
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lit 

M2  40x0 

M240  X6 

430 

390 

51 

270 

- 

IV 

190X190 

M2&SX6 

M2S5X6 

El 

| 

n 

352 

1 

M2  40x0 

M190X6 

435 

ISO 

370 

270 

438 

395 

II 

200X150 

M265  X6 

M215X6 

300 

300 

967 

411 

111 

M295X6 

M2  40X6 

530 

450 

390 

330 

390 

M6 

402 

I 

M2 40X6 

435 

435 

330 

270 

370 

403 

412 

II 

200X  200 

M206X6 

*4265  x6 

- 

M0 

640 

4X1 

III 

M29SX6 

M20SX< 

530 

* 

» 

* 

MM 

441 

tybtes:  1.  The  groups  of  steel,  saturated  conditional  pressures  and 
■aterials  -  see  Table  1,  1  and  J. 


2.  Ends  connecting  and  flanges  threading  -  see  Table  8 
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3.  Dressing  of  weld  grooves  -  according  to  HBTO  26-01-9-67. 

4.  Sign  in  graph/count  "wass  with  flanges’*  weans  that  for 
this  perforwance  T-connections  are  prepared  only  with  ends  under 
weld. 

Key:  (1).  with  flanges.  (2).  under  weld.  (3).  Perforwance.  (4). 
Sizes/diwensions  in  aw.  (5).  Hass  it  is  branch  in  kg.  (6).  with 
flanges.  (7)  .  under  veld. 


(_l\  PaMtpu  ■  MM 


(J-I  Mjcci  »  « 


B  |  tnamieal  u>m* 


M1I»X3 


MI26X4 


Ml  10X3 


MtJ5x4 


MII0X3  j  MI35X4 


M12SX4  |  MI56X4 


Ml  10x3  |  MI2SX4  |  235 


M125X4  |  MI3SX4 


MI35XI  |  M1SSX4 


MI55X4  I  MI75x6 


Ml  10X3  j  MIMX4 


MI25X4 

MI75X6 

MI35X4 

Minx* 

MIHX4 

Minx* 

9.41 

25 

15.6 

31.1 

17.9 

42.4 

14.2 

38,8 

125  |  21,9  I  57 


60.3 


ISS  [  .1»,5  |  an, 3 


17*4  |  58.9 


21.5 


190  |  13,1  |  161 


170  |  25,9  |  80.3 


190  |  44,4  |  105 


3io  |  io,a  |  in 


340  |  IM 
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Table  18.  Transitions  stanyed/die-rorged  on  fron  200  to  1000 
kg/cm2  (MN  4987-63  and  BN  5009-63) ». 


FOOTNOTE  *.  See  notes  to  -fable  15.  8MDFOOTIOTB. 

(//  <*4MHr«ur  (tt)  fV>*  ri.*ay 
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» 

66 
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4.04 

in 
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57 

MIOOX3 

MS6X3 
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IV 

65 
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i 

eox« 

n 

57 

- 

- 

— 

2.6 

ii 

83 

• 

MS0X3 

M6IX3 
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14.5 

3.06 

* 

- 

- 

- 

— 

3.53 

in 

H*2 

<* 

MIOOX3 

MS 4X3 

190 

20.1 

6 

IV 

S3 

M80X3 

720 
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24,8 

7,26 

1 

7IIX  »' 

89 

*7 ! 

- 

- 

- 

170 

~ 

3.12 

II 
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08 

Mlt»iX3 
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|!B» 

19.2 

5 

on! 

- 

- 

- 

— 

4.7 

III 

»« 

« 

MIIOxS 

M64X3 

220 

25,2 

7 

IV 

127 

S3 

MI25X4 

MS0X3 

220 

32.6 

>7.3 

1 

»X» 

IH 

76 

MI10X3 

MSnx.7 

220 

278 

26.7 

5,54 

II 

127 

|_63_ 

MI2SX4 

20.1 

9,95 

III 

140 

1172 

MI*X« 

MH»X3 

270 

40.4 

13.9 

IV 

iso 

MIMX4 

54.3 

18.8 

t*mQ»  r  -asw 


J. 
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£>ntinuation  ^able  18. 
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M 100X4 

Ml  10X3 

300 

240 

57.1  1 

10.2 

■ 
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p 
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■ 

■ 

l»x» 
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M13SX4 

MII0X3 

B 

240 

51.2 

13,3 

m 

m 

MI75X* 

a 

21.1 

hi 

1*4 

140 

MI00XO 

MI30X4 

340 

270 

113 

32,7 

IV 

>1* 

m 

M3I5X* 

MISSX4 

132 

46.3 

■ 

1  BOX  100 

1*4 

in 

MIOOXO 

MI»X4 

340 

270 

91,3 

19.7 

*1* 

140 

MSltX* 

MI3SX4 

B 

1 10 

m 

III 

2«5 

100 

M240X* 

MI5SX4 

430 

300 

ITS 

37 

IV 

773 

100 

M265X# 

M175X6 

230 

76 

l 

300x110 

?4S 

194 

M2 40X4 

Ml»x* 

271) 

1A5 

31.7 

II 

273 

219 

M26SX6 

MI15X4 

300 

133 

07.7 

III 

- 

M 

M2HX* 

M240X* 

270 

- 

j  71.7 

( 1 1  •  Flanged.  (2).  weld.  (3).  Performance. 

Sizes/diaensions  in  am.  (5;  .  class  of  transition  in  kg. 
(7) .  under  weld. 


<«>  . 
(6)  . 


flanged 
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•&)  PajMCpM  ■  MM 


IV  I 
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®  1 
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it 

10 

IV  I 
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»  1 

36 
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M 
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65 

60 

ISO 

IV 

30 

11 
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dontinuation  fade  20. 


lit 

m 

m 

- 

lit 

— 

IV 

m 

m 

- 

>64 

- 

1 

m 

m 

230 

12 

246 

US 

IIS 

II 

w 

m 

m 

- 

m 

1  " 

m 

- 

m 

Notes:  1.  The  groups  ot  steel,  saturated  conventional  pressures 
and  Materials  -  see  Table  1,  2  and  3. 

2.  Sizes/dimensions  Glt  -  see  Table  8. 

3.  Insert  in  silencer/plug  MM  4996-63  -  see  Table  21. 

Key;  (1).  Silencers/plugs  without  insert  (HN  4995-63).  (2). 

Silencer/pl ug  with  insert  (BV  4966-63).  (2s).  opening.  (3). 

P.rfor..nc«,  (•>.  iB  ...  (5,  .  of  .u..c.c/plo, 

in  kg.  (6).  without  insert.  (7).  with  insert. 
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Table  22.  Arrangements  ot  the  places  of  marking  on  the  parts  of 
conduits/manifolds  (MN  5010-63) . 

1  -  brand  of  the  manufacturing  plant;  2  -  brand/nark  of  steel;  3 
conventional  pressure;  4  -  numner  of  the  batch;  5  -  parts  number 
mark  of  the  final  inspection/acceptance;  7  -  OTR  of  plant  -  the 
producer  of  ducts. 
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Kay:  (1).  Designation  or  pacts.  (2).  Arrangement  of  marks.  (3). 

Transitions.  (4)  .  Connecting  pip«.  (5)  .  Lens  (deaf.  (6)  . 

T-connect ions,  angle  plates,  T-connection-inserts.  (7).  Offtakes 
(lens.  (8).  Elbows,  offtakes.  (9).  Ducts.  (10).  Flanges  transitional, 
silencers/plugs,  special  flanges.  (11).  Kansans  for  thermocouple. 
(12).  Harks  furnish  on  cylindrical  surface  of  lens  packing/seal  in 
following  order:  1)  manutact unng  plant;  2)  trademark  of  steel;  3) 
number  of  batch;  4)  parts  uumoer. 
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Table  23.  Types  of  the  flange  joints  of  conduits/sanifolds  on  ¥y 
1000  kg/cm*  and  the  selection  of  tne  lengths  of  pins. 
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Page  230. 


Table  24.  Mechanical  properties  ot  the  parts  of  the  flange  joints  of 
conduits/manifolds  on  py  fcoa  200  to  1000  kg/ca*. 
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V*7  4543 — 71 

Kfl63A 

65 

63 

11—13 

30-42 

5,5— 6,5 

240-293 

25X2M4>A 

Ho  yricpauieHtiuM 

TCXHMRdCKHU  yCJIO- 

an  MU 

•  £>95  MM 

MXA.40X 

KnaoA 

80 

60 

11— u 

40-46 

8,6— 6.5 

236—277 

25XSMOA 

aurEnaZLainSM 

TexMMMecKMu  ycao- 

•MRU 

20 

1050-60 

Kn22 

44 

22 

16-22 

35-53 

3,5 — 5.5 

123—167 

isxr 

4543—71 

Kn32 

62 

32 

11—16 

30—38 

3-3.5 

174—217 

IfiMHIi 

X3MB 

10193-63 

KF145A 

65 

46 

13—16 

40—45 

5-6 

197—235 

C^QIltJV.IkKM  AftjrCTOpOKHHe. 

35Xr2 

4513-71 

_ 

13 

wm 

wm 

n 

197-255 

roCT  10494— « 

40X4>A 

O)  4543-71 

— 

El 

Btw 

235—285 

25X2MfA 

VV  no  yTBCp*AeHHUU 

— 

85 

70 

o 

mi 

IS6-302 

TexuMRccKHu  ycno* 

fa. 

■aw 

■1 

■ 

■ 

fP'  riiu  ucth.,  rocT 

aox 

4643—71 

1 

86 

46 

18 

6 

1(3—234 

10496-63 

35X 

4543-71 

1 

— 

7* 

67 

a 

6 

117—263 

30XMA 

4643-71 

— 

» 

« 

u 

— 

6 

226—277 

Notes;  1.  b  -  thickness  ot  tlange. 


2.  Data  on  elongation  pec  unit  length,  relative  reduction  of 
area  and  impact  toughness  tor  flanges  and  lens  are  given  for  forgings 
with  different  sizes/dimensions  according  to  diameter  and  thickness. 


Key;  (1).  Designation  of  parts.  (2).  Trademark  of  steel.  (3). 
Category  of  strength.  (4).  kg/iua*.  (5).  it  is  not  less.  (6). 
kgf*nt/cm2.  (7).  Flanges  (tureauing.  (8).  with.  (9).  According  to 
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affirmed  technical  specifications,  (10).  Pins  (packing.  (11).  Pins 
(two-sided.  (12).  Nuts  (pure/clean. 

Page  231. 

4.  Parts  of  flange  joints. 

The  parts  of  flange  joints  mth  lens  packing/seal  are  intended 
for  connections  with  flanges  on  tne  thread  of  fittings,  connecting 
pieces  and  ducts  on  from  200  to  1000  kg/cs*  and  £>r“*6-i-200  m. 

The  parts  of  flange  joints  supply  on  the  following  standards: 

ends  the  connecting  tnreading  for  the  elewents/cells  of 
conduits/manifolds  under  lens  pacmng/seal  -  GOST  9400-63  and  flanges 
steel  threading  -  GOST  9399-63  (faole  8)  ; 

lens  packing  rigid  and  compensating  for  -  GOST  10493-63  (fable 
25,  26  and  27)  ; 

pins  two-sided  -  GOST  10494-U3  (^able  28,  29  and  30); 
nuts  pure/clean  hexanedrai  -  GOST  10495-63  (liable  31). 
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The  materials,  used  for  flange  joints,  are  given  in  Table  3. 

The  types  of  flange  joints  on  HN  5010-63  are  given  in  Table  23. 

Flanges  and  lens  prepare  from  forgings,  stampings  or  rolled 
stock  with  the  observance  of  tae  required  categories  of  strength. 

Is  allowed/assumed  tne  manufacture  of  lens  from  the  thick-walled 
ducts  which  are  subjected  for  tnis  purpose  to  heat  treataent  to  the 
lowered/reduced  in  comparison  vita  ducts  hardness. 

The  mechanical  properties  of  the  parts  of  flange  joints  in  the 
heat-treated  state  at  temperature  of  20°C  must  correspond  to  those 
indicated  in  Table  24. 
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■fable  25.  Types  and  performances  or  the  lens  of  packing  ones  on 
from  200  to  1000  kg/ce*  (GOSX  1049  3-63). 
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0)  ,M 

ft-— 

Jlraie  Kccrxa*  tea  fiyjrr* 

/  , 
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'  To  mc,  c  6ypTOM 
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®T«  up*  mimhm  I0M  utlca> 

Kll 

Key:  (1).  Designation.  (2).  Designation.  (3).  types.  (4). 
performances.  (5)  .  Lens  nyid  without  collar.  (6)  .  Then,  with  collar. 
(7).  Lens  compensating  for  with  pressure  to  Py  ^0  (8).  Then, 

at  pressure  Pjc  kg /cm*. 

Page  232. 


Lens  rigid  use  at  temperatures  to  400°C  (for  the  I  and  II 
temperature  steps/stages).  At  temperatures  more  than  400°C  (III 
temperature  step/stage)  are  used  tne  compensating  lens. 

Por  the  connections  of  conduits/manifolds  made  of  acid-resisting 
steel  (group  Khi)  on  P,«- 200+330  kg/cm*  at  temperature  to  300®C  use  lens 
the  performances  ZhI  made  of  the  appropriate  acid-resisting  steel. 
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The  spherical  surface  of  leas  performances  KI  and  Kll  cover/coat 
with  the  layer  of  zinc  (galvanically)  with  a  thickness  of  0.01-0.02 
am. 

Constructions/designs  and  sizes/dimensions  of  the  rigid  and 
compensating  lens  are  given  in  ^aoles  26  and  27. 
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Table  27.  Insertion  rings  to  the  lens  of  perforaance  KI  and  KII. 
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0.17 

IK 
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0.23 
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0.39 

300 
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no 
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0.(9 

Note.  Material  -  Steel  Kh  JHV  (18Kh3RT)  ;  HB*197-235. 


Key:  (1) 
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Notes:  1.  Material  -  see  rauia  3. 

2.  Thread  Metric  with  rapidly  according  to  GOST  9150-59*. 
Tolerances  according  to  the  2nd  class  of  precision  (GOST  9253-59). 
The  fora  of  bottom  of  thread  must  oe  rounded.  With  the  execution  of 
thread  knurl  the  diameter  of  the  smooth  part  of  the  pin  aust  be,  in 
the  limits  of  average/meau  thread  diameter.  With  execution  the 
threads  by  thread  the  diameter  or  the  smooth  part  of  the  pin  aake 
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according  to  sizes/diaensrons  and  with  the  deviations  of  external 
thread  diameter.  Thread  aust  oe  pure/clean  without  barbs  and  stripped 
threads. 

3.  Curvature  of  rod  or  pin  on  100  am  of  length  aust  not  exceed: 
with  d0  from  12  to  24  ma  -  0.2  aa;  with  d0  more  than  24  aa  -  0.1  aa. 

Key:  (1).  remaining.  (2).  Place  of  marking.  (3).  Sizes/diaensions  in 
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Notes:  1.  Material  -  see  Table  3. 

Thread  metric  with  rapidly  -  according  to  GOST  9150-59*; 
tolerances  according  to  uc  2nd  class  of  precision  -  according  to 
GOST  9253-59. 

3.  D ! =0. 95  S. 

Key:  (1).  remaining.  (2).  Sizes/diiaensions  in  mm.  (3).  S  under 
key/wrench.  (4) .  Mass  of  1  piece  in  kg. 
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Packing  lens,  pins  and  nuts  depending  on  the  trademark  of  steel 
stamped  with  and  corresponding  naming  (ornamentation). 

The  marking  of  lens,  which  consists  of  brand  of 
sapplier-enteprise,  the  nuaners  of  batch  and  trademark  of  steel  (for 
lens  Dr— a£-200  >  mm),  will  apply  on  the  cylindrical  surface  of  each 
lens.  The  ornamentation  or  leas  is  given  in  Table  32. 

Table  32.  Ornamentation  of  lens  (GOST  10493-63) . 


Key:  (1).  Types  and  performances  of  lens.  (2).  Trademark  of  steel. 
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Page  240. 

Marking  (ornamentation)  and  marking  of  pins  and  nuts  depending 
on  brand  of  material  are  given  in  *fables  33  and  34.  During  the 
replacement  of  the  trademark  of  steel  to  equivalent  the  ornamentation 
is  retained. 

On  pins  and  nuts  in  the  places  of  marking  must  be 
plotted/applied  brand  or  supplier- enteprise  and  number  of  batch. 
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'Cable  33.  orna.entatloo  and  aarkiay  of  pins  (COST  10n9*-fi3( 


(tl 

Mapna  craaa 

(3)  OfUMinau 

35Xn 

-Q3- 

«0X*A 

ImSijflr’TPB 

wane* 

% 

Aoaicurca  utl- 

NtN4C  «»  T«p««  It»- 

Key:  (1).  Trademark  of  steel.  (2).  ornamentation.  (3).  Narking.  (4) 

Place  of  marking.  (5).  Is  allowed/assumed  marking  on  end/face  of 
stem. 


Ornamentation  ana  Barring  of  nuts  (GOST  10495-63). 
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Key:  (1).  Trademark  of  steel.  (2).  Ornaaentation  and  place  of 
marking.  (3).  place  of  marking. 

Page  241. 

§4,  Conduits  to  operating  pressure  1500  kg/cm2. 

1.  Materials  of  ducts  ana  parts  or  conduits/manifolds. 

For  conduits/mani fo.i  is  to  operating  pressure  1500  kg/ca2  at 
temperature  media  of  300°C  use  tne  seamless  pipes  from  steel  of 
20Kh 3NVF ;  shaped  parts  are  prepared  from  forgings,  staapings,  rou 
rolled  stock  or  ducts. 
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Shaped  parts  supply  in  collection  with  threading  flanges. 

The  parts,  manufactured  from  the  required  brands/aar Ics  of  steel, 
they  oust  have  in  the  heat-treated  state  nechanical  properties  and 
category  of  strength  according  to  GOST  8479-57  ftfable  35)  . 
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Page  242. 

2.  Ducts  and  part  of  conduits/aanifolds. 

For  ducts  and  parts  of  conduits/aanif olds  to  operating  pressure 
1500  kg/cm2  are  used  the  flange  joints  with  lens  packing/seal. 

The  data  about  leads  with  flange  joints  are  given  in  Table  36. 

The  list  of  the  shaped  parts  of  conduits/manifolds  on 
kg/cm2  is  given  in  Table  J7. 
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Table  35.  The  mechanical  properties  of  the  aetal  of  ducts  and  parts 
of  conduits/manifolds  to  operating  pressure  1500  kg/ca*  at 
temperature  of  aediua  to  340°C. 


Notes:  1.  The  chemical  compositions  of  the  trademarks  of  steels  are 
given  in  6hapter  1,  Tables  9  and  Id. 

2.  Ducts  supply  on  TSFM  J-316-70. 

Key:  (1).  Designation  of  parts.  (2).  Trademark  of  steel.  (3). 

Category  of  strength.  (4).  Mechanical  properties.  (5).  kg/aa  *.  (6). 
kgfvm/cm2.  (6a).  it  is  not  less.  (7).  Ducts.  (8).  Flanges  (threading. 
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(9).  with.  (10).  to.  (11).  froa.  (12).  Silencers/plugs.  ( 
(deaf  and  packing).  (14).  Shaped  parts.  (15).  Pins.  (16). 


13)  .  Lens 
MutS. 
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Table  36.  Ends  the  connecting  threading  for  the  eleaents/cells  of 
conduits/mani folds  with  Ians  pac*.ing/seal  on  ^,*'1500  kg/ca2  at 
temperature  of  eediua  to 


Rote.  Thread  -  according  to  GOST  9150-59;  tolerances  according  to  the 
class  of  precision  2a  -  according  to  GOST  9253-59;  vanishing  of 
thread  -  according  to  GOST  10549-»Jr  angle  of  run  of  a=30°. 

Key:  (1).  Ducts.  (2).  sizes/dimeusions  in  tna.  (3).  nass  1  lin.  a.,  in 
Kg.  (4).  Leads.  (5).  Flanges,  (o)  .  mass  in  kg.  (7).  Pins.  (8). 
Quantity.  (9) .  Thread, 
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Table  37.  Enumeration  of  the  shaped  parts  of  conduits/aanif olds  or. 

.iSMkg/cm*  and  D,— *1-80  aa  on  the  branch  standards  of 
Ir  kutsknilkhimmash. 
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Note.  The  parts,  noted  in  graph/count  the  "number  of  the  table"  of 
sign  in  handbook  are  not  given. 


Key:  (a).  In  order,  (b).  Designation  of  parts,  (c)  .  Number  of  table. 
(1).  Flanges  (threading.  (2).  Leas  (packing.  (3).  Lens  (deaf.  (4). 
offtakes  (lens.  (5).  Siieacers/pl ugs.  (6).  T- connect  ions.  (7). 
T-connection-insert.  (8).  Transitions.  (9).  Elbows  (isoceles  and 
unequal-arm).  (10).  Elbows  (dual.  (11).  Elbows  with  supports.  (12). 
Supports  for  elbows.  (13).  Angle  plates  with  offtakes. 
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Table  38.  of  lens  spherical  packing  and  deaf  oa  kg/cs*. 


1. 
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lotes:  1.  Packing  surface  of  lens  to  zinc  galvanically  in  thickness 

of  the  layer  0.01-0,02  am. 


2.  C  -  width  of  indicator  or  dear  lens. 


-  diameter  of  contact  ot  lens  with  duct  or  shaped  part. 


Key:  (1).  Place  of  marking.  (2j  .  sphere.  (3).  Sizes/dimensions  in  mm. 


deaf 
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Table  39.  Offtakes  are  leas  oa  ^^.tm  kg/ce*. 
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Mote.  Scaling  spherical  surfaces  to  zinc  galvanically  in  thickness  of 
the  layer  0.01-0.02  mm. 


Key:  (1).  Type.  (2).  Sizes/uimensions  in  mm.  (3).  Mass  in  kg 


PAGE 
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Key:  (1).  Place  of  marking,  (2).  Eizes/dieensions  in  a«.  (3).  Hass  of 
flanges  in  kg. 
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For  conduits/manifolds  on  Pra—K 00  kg/cm*  at  temperature  from  -40 
to  +300 °C  use  jointless  steel  tuoes  of  steel  brands  20Kh3HVF-Sh 
according  to  TSFM  3-316-70.  Tae  soaped  parts  of  conduits/aanifolds 
are  prepared  from  the  forgings  unrch  in  the  heat-treated  state  on 
general  technical  requirements  and  categories  of  strength  aust 
correspond  to  GOST  8479-70,  group  IV. 

Is  allowed/assumed  manufacture  of  parts  from  stampings,  rolled 
stock  and  ducts  whose  strength  cnaracteristics  satisfy  the 
requirements,  presented  to  rorgings. 

The  trademarks  of  steels  ana  the  mechanical  properties  of  ducts 
and  parts  of  conduits/maorf olds  are  given  in  Table  44. 

The  assortment  of  ducts  and  toe  sizes/dimensions  of  leads  are 
given  in  Tables  45  and  46. 

2.  Ducts  to  pressure  2500  ng/cm*. 

Ducts  supply  Dy  the  length  of  6-7.5  m.  Is  alloved/assuned  the 
delivery  of  ducts  in  long  not  shorter  than  3  ■  in  the  quantity  not 
more  than  20o/o. 

The  curvature  of  ducts  must  not  exceed  2  mm  on  1  a  of  length. 
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Table  44.  The  aechanical  properties  of  the  aetal  of  ducts  and  parts 
of  conduits/aanifolds  to  operating  pressure  2500  kg/ca2  (ON 
26-01-124-69  Irkutskniikhiaaash) . 
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Notes:  1.  Material  -  steel  ot  brands  20Kh3HVFr  25Kh IMF,  25Kh2NlF 
according  to  GOST  10500-63;  35Khfl,  40Khr  30KhMA,  40KhFA  according  ,to 
GOST  4543-71;  steel  20  according  to  GOST  1050-60*. 


2.  Chemical  compositions  ot  tradeaarks  of  steels  are  given  in  chapter 
1,  §2,  Tables  4,  9  and  10. 
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3.  Is  permitted  the  use/appircation  of  other  trademarks  of  steels 
whose  property  than  not  lower  indicated  in  table. 

Key:  (1).  Designation  of  part,  (2).  Trademark  of  steel.  (3).  Category 
of  strength  according  to  GOST  8479-70.  (4) .  Mechanical  properties 
with  20°C,  are  not  less.  {5)  .  *g/m a2.  (6).  kgf*m/cm2.  (7).  Ducts. 

(8).  Parts  of  sleeve  joint.  (9) .  f-connections.  (10).  Angle  plates. 
(11).  Transitions.  (12).  Flanges  (threading  and  deaf).  (13).  Flanges 
(welded.  (14).  Lens.  (1b).  Pins.  (16).  Nuts. 
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■Table  45.  Ducts  steel  joiutless  to  pressure  2500  kg/cm*  (ON 
26-01-100-69  and  TSFH  3-316-70). 


Key:  (1).  Assortment.  (2).  Sxzes/dimensions  In  (3).  nominal.  (4) 

manufacturing  tolerance.  (5).  Mass  1  lin.  i,  in  kg. 
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Table  46.  Ends  the  connecting  threading  for  clutch  and  flange  joint 
to  pressure  2500  kg/ca2  (OU  2&-01-101-69)  . 
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Key:  (1).  Sharp  edge.  (2).  Sizes/dimensions  in  ■». 


3.  The  parts  of  the  co nd urts/aa ui folds  (to  operating  pressure  2500 
kg/cm2)  . 


Of  the  parts  of  condurts/aanr folds  to  operating  pressure  2500 
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kg/cm2  prepare  on  branch  standards  OH  26-01-100-69  -  OH  26-01-124-69, 
developed  by  Irkutsk  H ilKnimnasn,  according  to  the  list  given  in 
Table  47. 

The  thread  of  the  sale  tareads  (on  GOST  9150-59*)  in  articles 
and  the  treatment  of  packing  surfaces  are  accomplished/realized  on 
the  machine  tools  from  cna  installation.  Thread  Bust  be  pure/clean 
with  smooth  surface  witnout  barns  and  pits.  The  presence  of  threads 
with  the  stripped  or  imperiect  tnread,  and  also  defects/f lavs,  which 
prevent  screwing  on  or  screwing  up  of  go  gauge,  is  not 
allowed/assumed;  the  fcra  of  the  nollows  of  the  male  threads  - 
rounded.  Vanishing  of  thread  -  according  to  GOST  10549-63*,  angle  of 
run  of  30°.  Undercut  of  tne  feaaie  thread  -  reduced  according  to  GOST 
10549-63*. 

Page  253. 

Faces  of  flanges  and  tnreading  ends  of  the  parts  must  be 
strictly  perpendicular  to  the  axis/axle  of  thread.  Hanufacturing 
tolerances  -  with  respect  to  IX  degree  of  accuracy,  GOST  10355-63. 

Elbows  and  set-off  bends  prepare  pliable  from  ducts.  The  minimum 
wall  thickness  is  checked  on  tne  cut  parts  during  the  adjustment  of 
technology  they  are  pliaole.  fne  ovality  of  section/cut  in  the  places 
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of  the  bend  of  elbows,  aefinad  4s  the  ratio  of  the  difference  between 
the  greatest  and  throat  uiameters  in  the  place  of  bend  to  diameter 
out  of  bend,  aust  not  exceed  0.  1. 

The  manufacturing  tolerauce  or  angle  of  the  bent  elbows  aust  not 
exceed  +- 2°. 


During  the  manufacture  of  tne  bent  parts  it  is  necessary  for 
stress  relieving  after  flexure  to  subject  to  their  heat  treatment  - 
high-temperature  temper. 

The  axes/axles  of  the  straiynt  portions  of  dual  elbows  must  be 
parallel  and  lie/rest  at  one  plane.  Parallel  aisaligaent  and  flatness 
-  are  not.  more  than  0.  5  mm  oy  100  am  of  length. 


Key:  (1).  Designation.  (<i)  .  Numner  of  standard.  (3).  Number  of  table 
(4).  Ducts  steel  jointless.  (5)  .  bads  connecting  threading.  (6). 
Connections  (coupling)  .  (7)  .  aens  (conical.  (8)  .  Then,  deaf.  (9)  . 

Connections  (flanged.  (10).  Transitions.  (11).  T-connections 
(passage).  (12).  T-connectious  (transitional.  (13).  Angle  plates. 
(14),  Elbows,  bent  from  uucts.  (15).  Elbows  (dual  from  ducts).  (16). 
Ducts,  bent.  (17).  Ducts  witn  steaui  jackets.  (18).  Elbows  with  steam 
jackets.  (19).  Bushings  (threading) .  (20).  Connecting  pipe  (welded). 

(21).  Connections  flanged  tuoes  with  jackets.  (22).  Pins  (two-sided) 
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(23).  Pins  (screw).  (24).  iiuts  (nexahedral)  .  (25).  Lens  special. 

(26).  Bing  centering  special.  (27).  Flange  threading  special.  (28). 
Technical  reguireaents . 

Page  254. 

Faces  of  dual  elbows  must  iie/rest  at  one  plane.  Allowable 
displacement  -  in  the  limits  or  the  7th  degree  of  accuracy  to  the 
length  of  the  straight/direct  section  of  the  set-off  bend  according 
to  GOST  10356-63. 

The  correctness  of  tue  fora  or  the  packing  surfaces  of  lens 
sizes/dimensions  is  indepenuent  or  provided  by  the  aanufacture  of 
lens  on  the  machine  tools  ttie  sum  of  tolerances  of  which  to  radial 
axial  play  (GOST  42-56)  does  not  exceed  0.02  an. 

Onion  couplings  and  parts  of  conduits/manifolds,  which  work 
under  pressure  2500  kg/cm2,  according  to  structural/design  sign 
divide  into  clutch  ones  tor  internal  diaaeters  3,  6,  10  and  15  aa  and 
flanged  for  internal  diameters  25,  32  and  40  aa. 

The  connections  indicated  are  reprerented  two  types: 


type  A  -  for  union  coupling  and  parts  of  the  conduit s/aanifolds 
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between  themselves; 

type  B  -  for  the  addition  or  uucts  to  apparatuses. 

The  basic  dimensions  of  clutcn  and  flange  joints  are  given  in 
Tables  4»  and  49. 
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"Table  48.  Connections  clutch  of  conduits/nanifolds  to  pressure  of 
2500  kg/cm2  (OH  26-01- 102-04) . 


Key:  (1).  Width  across  flats. 

1  -  nut  is  cover;  2  -  busuing  threading;  3  -  nut  fire;  4  -  nut  lock 
5  -  screv/propeller  of  the  pressure;  6,  7  -  lens  passage  and  deaf. 


>  MM 

*M»eca  a  ctfaaJ 

0 

o. 

t. 

t. 

& 

5  not* 

ouno'o 

1 

» 

to  in 
yaaon 

3£T 

woMro 

« 

3 

13 

M24X2 

30 

« 

33 

4 

o.e 

0.3 

• 

17 

M30X2 

35 

105 

30.5 

41 

0 

1.01 

0.30 

10 

39 

M24X3 

37 

130 

35.0 

•0 

7 

3.53 

0.77 

It 

41 

MMXl 

St 

179 

31,0 

10 

0 

1,0 

t.« 

Mote.  Thread  eetric  -  according  to  GOST  9150-59*,  tolerances  of 
thread  according  to  the  classes  or  precision  2a  -  according  to  GOST 
10191-62. 


Key:  (1).  Sizes/dimensions  an  ua.  (2).  Hass  in  collection  without 
lens  packing/seal  in  kg.  13).  Unuer  "key/wrench".  (4).  type. 


Table  49.  mections  flanged  to  pressure  2500  kg/ca2  (OH 
26-01-105  |. 
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Table  50.  Flanges  threading  to  pressure  2500  kg/c«*  (ON 
26-01-105-69)  . 


I  fit  Ptuwptl  *  MM 

btoM  •  u 

®y 

0 

0. 

0. 

0. 

* 

M 

» 

» 

135 

M60X4 

a 

135 

21 

m 

M 

3.3 

32 

230 

M»X*4 

a 

170 

33 

to 

11 

14.0 

« 

275 

MMX4 

tt 

205 

30 

TO 

It 

33,53 

Key:  (1).  In  branch  -  even  in  circumference.  (2).  Sizes/dimensions  in 
mm .  (  3)  .  Hass  in  kg . 


16X10  40  MWxl  IS  28  M27x2  11,0  220  1.38 

2SX15  ti.1  MGOXt  28  270  1,84 

40  M30X3  18,0 

32X15  88  MS0X4  38  3W  8 

40X25  28  M25X4  42  81  M80X4  28.0  300  11,3 

ranees  of  thread  according  to  the  class  2a0  -  according  to 


m 
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Table  52.  T-connection s  passage  on  —2500  kg/caz  (OH  26-01-107-69)  ». 


FOOTHOTB  ».  see  notes  to  table  51.  EV  DFOOT  VOTB • 


CpSZ 


Th 

(  9)  Pll.tpU  »  MM 

ill 

Macea  a  <u 

oyxoy 

D. 

o. 

L 

A. 

1 

1. 

B 

A 

mu 
XX 
•  w 

3.5 

7 

M24X2 

M30x2 

ioo 

130 

63 

55 

5 

35 

42 

27 

40 

0.52 

1.15 

ioxio 

11 

M42X3 

160 

104 

46  |  46 

3.32 

1SX1S 

16 

MS6X3 

200 

135 

10 

50 

70 

0.1 

S 

»x» 

»XM 

40X43 

M 

35 

42 

MS0X4 

M00X4 

M05X3 

340 

430 

500 

225 

200 

335 

« 

70 

M 

110 

140 

170 

8:1 

00 

Key:  (1).  Sharp  edge.  (2).  Type.  (1).  Sizes/diaensions  in  aa.  (*) 


Hass  in  kg. 


».«  * 
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Key:  (1).  Sharp  edge.  (2).  Siaes/diaensions  in  aa.  (3).  Type.  (4). 
Hass  in  kg. 

Page  260. 


Table  54.  Elbows  bent  fros  ducts  on  kg/ca*  (01  26-01-110-69) 


f'\  Pum>»  *  mm 

W— 

Mirra 
■  M 

°y 

D 

D, 

r 

L 

ifxmm 

3 

12 

MlOxl 

90 

290 

842 

0,48 

s 

17 

M16X1.5 

120 

320 

889 

0.99 

10 

28 

M27X2 

170 

370 

887 

2.21 

it 

40 

M39X3 

180 

380 

683 

>.7» 

n 

<3 

M60X4 

288 

838 

948 

12 

S3 

M80X4 

390 

870 

M88 

38 

«0 

0% 

MS8X4 

390 

840 

IIIS 

•4.9 

Key:  (1).  Sizes/diaensions  in  aa.  (2).  expanded/scanned  length.  (3). 
Hass  in  kg. 
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Table  55. 


Elbows  dual  fco*  ducts  on  />Pt«»2soo  fcg/ci* 


(OH  26-01-1 


— nr* 

BSMfM  I  MM 

tL.. 

*> 

o 

0. 

f 

L 

A 

TM  VMM 

s 

» 

MIOxI 

90 

100 

604 

0.57 

• 

IT 

MMX  1.0 

130 

340 

771 

1.33 

1* 

a 

Mffxt 

170 

in 

MO 

034 

3,90 

M 

• 

M3»Xl 

MO 

aa 

MO 

o.t 

a 

a 

Ml 0x4 

m 

070 

13M 

30.0 

a 

a 

M»X4 

300 

ao 

mo 

100* 

03.4 

« 

a 

MMx« 

ao 

700 

I7M 

M.t 

1-69) 


Key:  (1).  Sizes/di  mansions  in  am.  (2).  expanded/scanned  length,  (3) 
Hass  in  Kg, 
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Table  56.  Ducts  with  steal  jackets  on  Pf*—tsta  kg/ca*  (ON 
26-01-113-69)  . 


Key:  (1).  Branch.  (2) 


1  -  duct;  2  -  jacket;  3  -  pushing  threading;  4,  5  -  connecting  pipe 
6,  7  -  flanges. 


[  fd  Pmacpw  •  mm  | 

m - 

Mkc<  »  u 

0 

0. 

1 

H 

10 

M4BX3 

71 

ta 

IN 

12.* 

It 

MC0X4 

3» 

in 

IB 

It. 7 

IS 

M*0x4 

M 

14* 

ia 

36.2 

31 

M100X4 

74 

mo 

t» 

*4,« 

40 

MI30X4 

B 

ut 

ra 

74,4 

Notes:  1.  Mass  is  given  tor  1  lin.  m  of  duct  nith  jacket,  bushings, 
connecting  pipes  and  flanges. 


2.  Jackets  and  connecting  pipe  -  uuct  according  to  GOST  8732-70; 
material  -  steel  20  according  to  GOST  1050-60*,  10G2  according  to 
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GOST  4543-71*. 

3.  Bushings  threading  -  steel  10  according  to  GOST  1050-60, 
according  to  GOST  4543-71*. 

4.  Flanges  -  according  to  GOST  1^811-67*. 

Key:  (1).  Sizes/dimensions  in  mot.  (2).  (lass  in  kg. 


10G2 


134710 
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Lens  conical  passage  ana  deaf  to  prassura  2500  kg/ca *. 
(OH  M4I-MMI)  (OH  SMI-IM-M) 


(5).  deaf 
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Table  64.  Nuts  hexahedral  (ON  ?6-Oi-l',f)-69') . 


Key:  (1).  Sizes/dimensions  in  an.  (2).  Hass  in  kg.  (3).  under 
"key/wr ench". 

Pa  g  e  267. 

Harking. 

On  ducts  and  shaped  parts  tna  marks  will  apply  by  electric  spark 
method.  Ducts  and  shaped  parts  with  the  internal  diameter  more  than 
15  mm  are  allowed/assumed  to  stamp  by  percussive  method.  The  height 
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of  marks  in  both  cases  must  be  egual  to  5  in. 

During  the  nanufacture  of  ducts  with  steaw  jackets  the  available 
rarks  on  hi rh-n assure  a~e  nlaeed  on  the  jacket .  *|The  locations 

of  narks  and  their  content  sane  according  to  table  65.  Narks 
cover/coat  with  clear  varnish  and  encircle  bj  oil  paint. 
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continuation  Table  65. 


(/3) 

TallKa  HtKHMitaji. 
ny$Ta  peaafaaax 

® 

1  —  aoaep  nipma; 

7  —  Houep  irui 

//vi 

lUniMMIH 

(P') 

1  —  aoMep  napraa; 

7  —  Toaapau*  nil 

'1 

//£J 

ri«ui 

i 

& 

1  —  ao»ep  hptm: 

I  —  MaiNMi  a*M 

Kay:  (1).  Designation  of  parts.  (2).  Drawing/draft.  (3).  Content  of 
narks.  (4).  Ducts,  elbo*.  (5).  1  -  number  of  batch;  2  -  parts  nunber 
3  -  operating  pressure;  4  -  trademark  of  steel.  (6).  T-connections. 
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(7).  Transitions.  (8).  Fiances.  (9j.  Lens,  ring.  (10).  1  -  nuaber  of 
batch;  2  -  parts  number.  (11).  hat  fire,  nut  lock.  (12).  Hut  cover. 
(13).  Nut  pressure/clamping,  ciutca  threading.  (14).  Pins.  (15).  1  - 
number  of  batch;  2  -  brand.  (1b).  Nuts. 
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Page  269. 

Chapter  VII. 

DUCTS  AND  PARTS  OF  CONDUITS  FctOM  NONFERROOS  HETALS  AND  ALLOYS. 

§1.  General  information. 

Ducts  and  parts  of  conduxts/manifolds  from  nonferrous  metals  and 
alloys  use  for  the  transporting  or  different  agressive  products,  and 
also  under  conditions  lew-temperature. 

The  fundamental  characteristics  of  the  most  widely  used  ducts 
from  aluminum  alloys,  brass,  coppar  and  lead  are  given  in  Table  1. 

Wrought  pipes  and  parts  or  conduits/manifolds  from  the  aluminum 
alloys  of  copper  and  brass  are  standardized.  The  enumerations  of  the 
standardized  parts  are  grven  in  fables  3,  11  and  24. 

§2.  Ducts  and  part  of  conduits/maurf olds  from  aluminum  and  aluminum 
alloys. 


1.  Ducts  aluminum  pulled  and  pressed 


Ducts  pulled  (GOST  1^47-5o*,  4773-65),  manuf actured  with  cold 
drawing  and  cold  rolling  iron  aluminum  and  aluminum  alloys,  in  fora 
and  state  of  material  divide  into: 

ducts  circular  annealeu  (d)  ,  nardened/tempered  and  naturally 
aged  (T)  ,  hardened/tem pared  ana  artificially  aged  (T1)  and 
cold-worked  ( N) ; 

duct  shaped  (square,  right  angled  and  drop-like)  annealed  (N)  , 
hardened/tempered  and  logically  aged  (T)  and  hardened/tempered  and 
artificially  aged  ( T 1 ) . 

Ducts  those  pressed  (GOST  1^47-56*,  11535-65),  manufactured  with 
the  method  of  hot  pressing,  divide  into  thick-walled  (S^5  am)  those 
hardened/tempered  and  logically  tnose  aged  (T) ,  hardened/tempered  and 
artificially  aged  (Tl)  ana  witnout  heat  treatment  (without  index)  and 
thin-walled  (S<5  mm)  hardened/tempered  and  are  logical  those  aged 
(T) ,  also,  without  heat  treatment  (without  index). 

For  technological  conduits/manif olds  are  used  circular  ducts. 

Ducts  circular  pulled  supply  hy  sizes /dimensions  in  mm: 
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the 

outside 

diameter: 

6;  7 

i  3; 

9; 

10;  11; 

12; 

14; 

16;  18; 

20; 

22; 

24; 

25; 

26; 

28; 

30; 

32; 

34; 

36; 

38; 

40;  42; 

45; 

;  48; 

50;  52 

;  55; 

58; 

60  ; 

65; 

70; 

75; 

80  ; 

83; 

90; 

93; 

1  00 

;  105;  1 

10; 

115; 

120; 

the  wall  thickness:  0.3;  0.75;  1;  1.5;  2;  2.5;  3;  3.5;  4;  5. 


Ducts  circular  pressed  supply  by  sizes/dimensions  in  bo: 


the 

outside  di 

amete 

r:  18 

;  ^0 ; 

22; 

24; 

25;  26 

;  28; 

30 

* 

32; 

34; 

36  ; 

38; 

40;  42 

;  45; 

48  ; 

50;  5t>;  3d 

;  60; 

62; 

65;  70;  75; 

;  8 

0; 

85; 

90; 

95; 

100; 

105; 

110; 

1  15; 

120; 

125; 

130; 

135; 

140; 

145;  i 

150 

• 

155; 

160; 

165; 

17  0 

;  175; 

180; 

18  5; 

190; 

1  95; 

200; 

210 

;  220; 

230; 

24 

0; 

250 

;  260 

270; 

280 

« 

* 

the 

wall 

thick 

ness; 

1.3; 

2 ;  2 

.5;  3 

;  3. 

5;  4; 

4.5;  5; 

6; 

7; 

7.  5; 

8;  9 

;  io 

;  12.5 

•  15  • 

•  1  J  t 

17.5 

;  20; 

2  2.  5 

;  25; 

27. 

5;  30; 

32.5. 
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Table  1.  Fundamental  characteristics  of  ducts  from  nonferrous  metals 

and  alloys. 


0) 

Nk  TOCT*  ua 

KiutloulH  tpyfl 

■opuftjia  uiDido* 

(TpOUII 

Key:  (1).  Designation  of  ducts.  (2).  do  of  Cost  or  standard  of 
machine-building.  (3).  Sizes/diaensions  in  mm.  (4).  Material  of 
ducts.  (5).  Limits  of  use/ap plication.  (6).  do  of  table  on  this 


DOC 


79134711 


PA  G£  #06 


chapter.  (7).  temperature  of  product  in  °C.  (8).  pressure  in  kg/cm2. 
(9).  it  is  not  above.  (10).  Pulled  from  aluminum  and  aluminum  alloys. 

(11) .  Aluminum  of  AD  brands/mar ks,  ADI,  ADO,  ADOO,  aluminum  alloys  of 
brands  D1,  D16,  AV,  AMts,  AMg2,  AMg3,  AMg5,  A Mg6  and  GOST  4784-65. 

(12) .  From  -196  to  +150.  (13).  According  to  calculation.  (>4)  .  Pressed 

from  aluminum  and  aluminum  alioys.  (15).  Aluminum  of  brands  ADO,  ADI 
and  AD  and  aluminum  alleys  of  nrands  Dl,  D6,  AVD1-1,  V95,  AK6,  AV, 
AMts,  AMg2,  A fl g 3 ,  AMg5  and  AMgb  according  to  GOST  4784-65  and  4784-65 
and  1131-67.  (16).  Then.  (17).  Valued  from  aluminum  alloys.  (18). 

Sheet  of  aluminum  alloy  according  to  GOST  13722-68.  (19).  Copper 

pulled.  (20).  Copper  of  brands  Ml,  M2,  m3,  M3r  according  to  GOST 
859-66  and  tombac  of  brand  i9b  according  to  GOST  15527-70.  (21)  . 

Copper  pressed.  (22).  Copper  welded.  (23).  Copper  of  brand  M3 
according  to  GOST  617-64  and  859-oo,  sheet  according  to  GOST  495-70. 
(24).  Copper  and  brass  thin-walled.  (25).  Copper  of  brands  Ml,  M2,  M3 
according  to  GOST  859-66,  nrass  oi  brands  L96,  L68,  L63  according  to 
GOST  15527-70.  (26).  Brass  pulled.  (27).  Brass  of  brands  L63,  L68, 

LO70-1,  LA77-2,  LMSh  68-0.05,  LArtsn77-2j and  LCNsh70-1 ^according  to 
GOST  15527-70.  (28).  Brass  pressed.  (29).  Brass  of  brands  L63,  LS59-1 

and  LZhMts59-1-1  according  to  GOSX  15527-70.  (30).  Brass  melded. 

(31).  Brass  of  brand  L6J  according  to  GOST  15527-70,  sheet  according 

to  GOST  931-70.  (32).  Bronze  pressed.  (33).  Bronze  of  brands/marks 

-3'l.r  -9'M 

Br AZhMtsI 0„and  BrAZhNlO* according  to  GOST  493-54.  (34).  Lead.  (35). 

Lead  of  brands  SO,  Si,  Sz,  S3,  according  to  GOST  3778-65. 
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the  sane  AMg3  ...  0.95b; 

the  sane  Amg5  ...  0.946; 

the  sane  AMg6  ...  0.94J; 

for  fusion  of  brand  AK6  ...  0.982; 

the  sane,  V95  ...  1.018; 

the  same  AMts  ...  0.975; 

For  aluminum  of  A Dbrands/marns,  ADI,  ADO,  AD000  ...  0.967. 

Key:  (1).  Mass  of  1  lin.  a  in  Jtg. 

Page  273. 

Sizes/dirae nsions  and  mass  oi  the  pulled  and  pressed  circular 
ducts  for  aluminum  and  aluminum  alloys  are  given  in  Table  2. 


The  chemical  composition  and  the  mechanical  properties  of  the 
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metal  of  ducts  from  aluminum  and  aluminum  alloys  are  given  in  Table 
13,  chapter  I. 

2.  Ducts  and  part  welded  or  aluminum  conduits/manifolds. 

Wrought  pipes  and  parts  or  aluminum  conduits/manifolds  prepare 
from  the  annealed  (H )  aluminum  sueets  (GOST  13722-68)  on  standards 
machine-buildings  NN  IIUO-oO  -  MN  1112-60.  They  are  intended  for  a 
work  in  the  permissible  on  aggressiveness  media  at  temperature  from 
-196  to  ♦120°C  and  operating  pressure  2.5  kg/cm2. 

During  the  manufacture  of  ducts  and  parts  is  allowed/assumed  any 
means  of  weld,  which  ensures  tne  uniform  strength  of  the  weld  with 
base  metal. 

During  the  weld  of  tne  parts  Between  themselves  or  with  ducts 
longitudinal  welds  must  be  misaligned  not  less  than  by  100  am. 

Finished  parts  and  ducts  must  hold  out  the  testing  by  hydraulic 
pressure  4  kg/cm2  without  the  formation  of  orifice,  sweating  and 
bulge. 

The  enumeration  of  tne  standardized  parts  of  conduits/manifolds 
and  their  basic  dimensions  ara  given  in  Table  3-8. 
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“Table  3.  Enumeration  of  tha  standardized  parts  of  conduits/aanif olds 
from  aluminum  alloys  on  kg/ca*  froa  0,  fron  100  to  1000 

as. 


0) 

(a) 

^JE2. 

(4)  , 

TpyfSu  . . 

MH  1100-00 

4 

5  ^  ricuiycciTOpu  ciapHue  no*  >r*on: 

"  15'  . 

MH  1101-00 

5 

tarsy . 

(y^Cextopu  catpHue  no*  yr*o«: 

MH  1102  00 

S 

30* . 

MH  1103  00 

5 

48 f  . . 

MH  not  00 

0 

(p\>T«oaM  Citpiibie  no*  yrJio«: 

30* . 

MH  1106-00 

o 

4S- . 

MH  1106  00 

0 

Z . . 

W  TpcxcrKTOpRUC  . 

)  90*  *CTUpeXC€KTOpltM« . 

Oimmu  npojKMbRocsapHut  no*  yrjioii  90' 

MH  1107-00 

a 

MH  IIOS  GO 

c 

MH  1109-00 

0 

MH  1110-60 

/<y  or  100  no  000  mm) . 

7 

/I  )  llrprio.u  r.nptttie . 

MH  1111-00 

0 

TperhinainM . 

MH  1112-00 

— 

Key:  (1).  Designation.  (2).  Muaoer  of  standard.  (3).  Buaber  of  table 
in  this  chapter.  (4)  .  Ducts  weideu.  (5)  .  Half-sectors  (welded  at 
angle).  (6).  Sectors  (welueu  at  angle).  (7).  Offtakes  (welded  at 
anqle)  .  (8).  three-sector.  (9).  four-sector.  (10).  Offtakes 
longitudinally  welded  at  angle  or  90°  (from  Dy  froa  100  to  500  am). 
(11).  Transitions  welded.  (11).  Technical  requirements. 


DOC  =  79134711 


PAGH 


Page  275. 


Table  5.  Half-sectors  and  sectors  are  welded  froa  aluainua  alloys  on 
kg/ca*. 


PuMCpU  ■  MM 

\  {s )  M*ec,  •  u 

°n 

S 

H 

H. 

H, 

H. 

*. 

w. 

H, 

cex 

J2 

TOP* 

16* 

22*30' 

Jl* 

46* 

100 

109 

1.6 

63 

61 

06 

Ill 

s' 

110 

1  » 

in 

0.08 

0,12 

0.11 

0117 

IS 

IS 

S 

M 

74 

IS 

a 

134 

8 

in 

0,13 

8.17 

0.U 

043 

in 

IS 

1.6 

M 

M 

It 

IS 

s 

in 

108 

334 

0,» 

0.8 

o.s 

0.34 

300 

303 

69 

IS 

90 

171 

n 

IS 

IS 

28 

O.M 

O.X 

o.s 

0.5 

280 

364 

3 

73 

141 

99 

IS 

s 

SI 

147 

0,43 

O.M 

0.73 

1.1 

300 

306 

3.8 

76 

159 

107 

SI 

110 

273 

in 

430 

0,77 

1.31 

I.S 

14 

360 

3S5 

64 

179 

116 

26, 

IS 

310 

in 

4T0 

1 

1.44 

1.56 

2.5 

400 

406 

96 

204 

130 

297 

IS 

348 

si 

634 

1.56 

2,24 

2.48 

3.8 

480 

456 

3 

106 

328 

144 

SI 

140 

381 

216 

58 

1,97 

2.73 

3.1 

4.7 

too 

506 

97 

m 

156 

363 

IS 

421 

232 

640 

3.1 

3.3 

3,75 

5.6 

too 

606 

114 

277 

164 

413 

170 

496 

262 

762 

4.12 

6,12 

7 

10,5 

TOO 

70. 

133 

313 

180 

470 

200 

580 

309 

an 

5,8 

8,1 

9.44 

14,4 

at 

M0 

• 

l« 

3B 

» 

Ml 

3S 

8M 

88  1 

ion 

8,78 

13 

18.2 

s 

mo 

M3 

6 

• 

244 

IS 

SO 

(O 

48 

\m 

164 

S,» 

S.9 

4*7 

Key:  (1).  Half-sectors.  (2) .  Sectors.  (3).  at  angle  of  bevel. 

(4).  Sizes/dieensions  in  aa.  (5).  Hess  Id  kg.  (6). 


half-sector.  (7)  .  sector 
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Table  7.  Offtakes  longitudinally  welded  from 
of  90°  on  kq/cm*  (an  1110-60). 


aluminua  alloys  at  angle 


Kev:  (1).  The  weld.  (2).  Sizes/diuensions  in  bib.  (3).  Mass  in  kg. 
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Table  8.  Transitions  welded  fro*  aluminum  alloys  on 
(MN  1111-60). 


kg/cm2 


- »■* 


aoxi* 
250  X 1® 
«0x» 

300x180 

300x200 

300x250 

350  X  200 
350x250 
3S0X300 

400X  250 
400  X  300 
400X  350 

450  X300 
450x350 
450X  400 

500X  350 
500x  400 
500  X  450 

500X400 

600X450 

000X500 

700X450 

7(0x5110 

700x*iOO 

800X500 

800x600 

800x700 

1000X600 
1000  X  700 

1000X  800 


Ray:  (1).  The  weld.  (2).  Sizes/dimensions  in  as.  (3).  aass  in  kg. 
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§3.  Ducts  and  parts  of  conduits  art  copper. 


1.  Ducts  copper  pulled  and  pressed. 


Ducts  copper  of  general  purpose  prepare  pulled,  cold-rolled  and 
pressed  from  copper  of  nrands  Ml,  m2,  M3  and  H3r  according  to  GOST 
859-66  and  from  tombac  c£  orand  i.9b  according  to  GOST  15527-70  only 


by  pulled 

ones 

in  diame 

ter  to 

30  mu 

inc 

lusively . 

Ducts 

pull 

ad  and  c 

cld-roired  d 

ue  to  the 

state  of 

material 

supply 

soft 

(annealed) 

-  M 

and 

solid 

(cola 

-wor 

ked) 

-  T  of  the 

following 

sizes/dime 

nsions  in 

mm  : 

the  o 

utsid 

p  diamet 

er:  3 ; 

4;  o; 

6; 

7;  8; 

9;  10;  11 

;  12; 

13; 

14; 

15; 

16;  17 

;  18; 

17; 

20; 

22;  23 

;  2  4; 

25; 

26; 

28;  30;  32 

;  34; 

35; 

36; 

38; 

40;  42 

;  45; 

48  ; 

50; 

53;  55 

;  58; 

60; 

63; 

65;  68;  70 

;  75; 

80; 

85; 

90  ; 

95;  100;  104;  1( 

>5; 

luo;  10 

7;  1 08 ;  1 

10;  1 

14;  115;  1 

16;  i; 

20; 

122; 

124  ; 

125; 

128; 

129; 

130 

;  131; 

132; 

135; 

137; 

139;  144; 

14  5; 

146 

;  150; 

155; 

156; 

157; 

158; 

;  163; 

1  bb; 

168; 

170; 

180;  181; 

182; 

183 

;  185; 

189; 

200; 

206; 

207; 

;  2lo ; 

2  12; 

214; 

231  ; 

232;  233; 

235; 

239 

;  250; 

258; 

260; 

282; 

283; 

;  307; 

j  08 ; 

310; 

315; 

332;  350; 

357; 

3  58 

;  360; 
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the  wall  thickness;  0.3;  O.o;  0.8;  1;  1.2;  1.5;  2;  2.5;  3;  3.5; 
4;  4.5;  5;  6;  7;  8;  10. 

Ducts  pressed  supply  ny  the  sizes/dimensions: 

the  outside  diameter;  JO;  J2;  34;  36;  38;  40;  42;  45;  46;  50; 


55; 

60;  65;  70;  75; 

80; 

85;  90 

;  9b 

;  100; 

105; 

1  10 

;  115;  1  0; 

125; 

130; 

;  135; 

140;  145; 

150; 

15  5; 

1  bo; 

165; 

170; 

175; 

180;  185; 

190;  195; 

200; 

;  210; 

220;  230; 

240; 

250; 

260  ; 

270; 

280. 

the 

wall  thick 

ness ; 

a:  t> ; 

7.5;  8 

;  8.5 

;  io 

;  12.5;  15; 

17.  5; 

20; 

22.  5; 

25;  27.5; 

30. 

Size 

s/dinensio 

ns  and  mass 

of 

t'e  frequen 

tiy 

used  copper 

ducts 

are 

giver. 

in  Table 

9. 

The  chemical  composition  of  copper  ducts  is  given  in  Table  13  of 


chapter  I,  the  mechanical  properties  of  the  material  of  ducts  are 
given  in  Table  10. 


"fable  9.  Ducts  copper  pulled  and  pressed  (GOST  617-64*) 


3 

|  S,  MM  j 

Ll 

rr- 

1  » 

-T-l 

IT 

10 

nr- 

nr- 

■ 

«• 

(/}  Maeca  1  ao*.  m  Tpytiw  •  u 

10 

0.35 

0.15 

_ 

14 

0.38 

0,67 

0.92 

_ 

— 

— 

— 

— 

— 

— 

30 

0.53 

1,01 

1.43 

1.79 

2.09 

— 

— 

— 

— 

— 

28 

0,67 

1.19 

1.84 

2.31 

2,79 

_ 

_ 

_ 

— 

_ 

33 

0,87 

1.68 

2.43 

3,13 

3 .77 

— 

— 

— 

— 

m 

1.09 

1.12 

3.1 

4,02 

4,89 

8,38 

— 

— 

— 

— 

» 

1.37 

1.68 

3.94 

5.14 

6.39 

11.18 

14,67 

_ 

60 

1.65 

3.14 

4.78 

6.36 

7.69 

13.97 

18.86 

— 

— 

— 

70 

3.9 

5,63 

7,38 

9,08 

16,77 

23.06 

— 

— 

— 

80 

_ 

4.36 

6,46 

8.5 

10,18 

19,56 

27.25 

33.53 

_ 

_ 

90 

_ 

11.88 

22,36 

31.44 

39.12 

45.41 

— 

100 

— 

8.48 

9.13 

10,73 

13,37 

26,16 

35,63 

44.71 

52.4 

58.68 

110 

_ 

a 

_ 

_ 

16,07 

30.74 

44,01 

65.89 

68.37 

73,45 

ISO 

__ 

— 

_ , 

_ 

20.38. 

39.13 

56.59 

73.85 

*7,33 

100.8 

170 

— 

— 

— 

— 

33,08 

44,71 

64.97 

(3.81 

100.3 

117,4 

300 

. 

_ 

_ 

_ 

53.09 

77.68 

100.6 

123.3 

142.5 

ISO 

__ 

... 

_ 

17,87 

M4 

IS. 6 

157,1 

184,4 

M 

“ “ 

“ 

15.48 

»4.8 

108.6 

Note.  With  computation  the  density  of  copper  and  brass  (tombac) 
of  brand  L96  are  taken  eguai  to  6,  9. 


Key:  (1)  .  Mass  of  1  lin.  u  ot  uuct  in  kg. 
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Depending  on  designation/purpose 


the  supplied  ducts  test  for 


flattening,  for  edging  and  tor  hydraulic  pressure,  determined 
according  to  the  formula 
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where  S  -  wall  thickness  in  an;  D,  -  core  in  m. 

2.  Ducts  and  part  welded  or  copper  conduits/aanif olds. 

Wrought  pipes  in  outside  diameter  410-510  no  and  parts  of  copper 
conduits/manifolds  prepare  from  sneet  (GOST  495-70)  copper  of  brand 
M3  (GOST  859-66  and  GOSI  617-o4*)  on  the  standards  of 
machine-building  MN  1138-60  -  MH  1166-60.  They  are  intended  for  a 
work  in  the  permissible  on  aggressiveness  media  at  temperature  from 
-196  to  *120°C  and  operating  pressure  6  kg/ca2. 

During  the  manufacture  or  ducts  and  parts  is  allowed/assuaed  any 
means  of  weld,  which  ensures  tne  uniform  strength  of  the  weld  with 
base  metal. 

During  the  weld  of  tn«  parts  uetween  themselves  or  with  ducts 
longitudinal  welds  must  be  misaligned  not  less  than  by  100  am. 

Finished  parts  and  ducts  must  age  by  hydraulic  pressure  test 
according  to  technical  specifications  without  the  formation  of 
orifice,  sweating  and  swelling. 

The  enumeration  of  tn«  stauuardized  parts  of  conduits/aanifolds 


and  their  basic  dimensions  aru  given  in  Table  11-21 
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'Table  10.  Mechanical  properties  oi  uucts  from  the  brands/aarks  of 
copper  HI,  H2,  H3,  H3r  and  or  as  a  L96  (GOST  617-64*)  . 


Key:  (1).  As-received  condition  of  ducts.  (2).  kg/aa*.  (3).  it  is  not 
less.  (4).  Pulled  or  are  cola-roiled  (M)  .  (5).  Pressed. 
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Table  11.  Enumeration  of  tne  standardized  parts  of  conduits/aanif olds 
froa  copper  on  Ppa«— *  kg/ca*. 


'  \faimcHoumic 

— V* Z 

ilaaip  rai— 

DrMa 

HOMCP  HopMaju 

OH  a  aaaaoO 

(A 

raiM 

xf ' 

Tpyflu  caapNuc  . 

5no.iy<*MTopM  ciaptiut  no* 
yrA«*t: 

IS* . 

400-800 

MH  1131-60 

12 

ion — .v  Ri 

Mil  II3MB 

IS 

tr» . 

HA-500 

Mil  nao-ov 

.. 

IS 

tti 

Cwrtfw  mi  yrjmi  JT  .  . 

y  t  .  . . 

4S* . 

MO-COB 

100-800 

100—800 

MH  1141 -68 

11 

MH  114241 

MH  K  143-fiO 

14 

14 

(b>  S  ::::::::: 

100-800 

MH  1144(0 

14 

100-800 

Mil  1 148-60 

14 

ntfnau  cMpnw  .... 

100-800 

MH  1146  60 

18 

I'ffOoAnuRR  Ctapfiue: 

100-390 

1  . 

MH  1 147-0) 

16 

wntnoun . 

Aft'ino*  JTMO*  48*  ...  a 

‘’Drao.au  eiapauc  co  caoOox- 

100-360 

MH  1148-00 

17 

100-380 

MH  1149-60 

IS 

1  ay  mm  taaaiuMa  no*  yr- 
joa*: 

3V . 

.  100-800 

MH  1180-60 

_ 

45* . 

I0O-S00 

MH  1181-60 

.  ao> . 

100-800 

MH  1153-60 

\\\  w . 

vOtioaw  niyrua  co  cioOoaiim- 

100-800 

MH  1183-66 

— 

mm  (MaouaMM  nox  yraoM: 

30 — 80 

30* . 

MII  ItM  80 

19 

4S* . 

20-80 

MII  1188-60 

19 

A  «f . 

90*  .  . 

30-80 

MH  1186-60 

19 

30-80 

MII  1157-60 

19 

kn*pexoxu  caap.ua  co  cm- 

^sQoxmumi  duiiKiUHa"  .  , 
ITpolHHK*  caapHuc  co  coo- 

100-800 

MH  IIS0  CD 

— 

fiOAHUMN  $J1JHU«RR*: 

ft^npanue . . 

100-380 

MH  II SB-60 

v  <2&n«pexojM»we . 

100—36(1 

MH  HC040 

|P)fKBox  yraoM  48"  .... 

i.  BcwniiiftOu  tai  rpyfl: 

100-380 

MH  1161-60 

— 

1 . 

100-800 

MH  IIC2-60 

20 

fi  »  II . 

;*aa»nu  craakiiuc  caoOojuuc 

^otoormaMiaMM:  : 
(p^Mooa»«MMM  . 

30-80 

MH  1163-60 

20 

100-600 

MH  1184-80 

St 

i'iyvfamtiaMRi . 

D  W 

MH  1 166-60 

SI 

^TtMMMCOIM  TM<OOMM»  .  . 

MH  1180-88 

Notes:  1.  The  supplied  articles  must  be  passivated  and  covered 
with  outside  anticorrosive  clear  varnish,  steel  parts  aust  be 
painted . 
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2.  To  parts,  noted  by  chain  wnesl,  standards  in  handbook  are  not 
given . 

Key:  (1).  Designation.  (2).  Number  of  standard.  (3).  Number  of  table 
in  this  chapter.  (4)  .  Ducts  (weiued.  (5)  .  Half-sectors  (welded  at 
angle).  (6).  Sectors  at  angle.  (7).  Offtakes  (welded  at  angle).  (8). 
Transitions  (welded.  (9).  T-connections  (welded.  (9a).  straight 
lines.  (9b) .  transitional.  (9c) .  at  angle.  (10) .  Offtakes  welded  with 
slip-on  flanges  at  angle.  (11).  Offtakes,  bent  with  slip-on  flanges 
at  angle.  (12).  Transitions  welded  with  slip-on  flanges.  (13). 
T-connections  welded  witn  slip-on  rlanges.  (14).  edge  washers  for 
ducts.  (14a).  type.  (15).  Flanges  steel  free  with  edge  washers. 

(15a),  welded.  (15b).  soldered.  (In).  Technical  requirements. 

Table  12.  Ducts  welded  copper  on  Ppu— •  kg/cm*  (HR  1138-60). 


Note.  Length  of  ducts  -  according  to  agreement  with  customer. 


Key:  (1).  Sizes/dimensions  in  mm.  (2).  Mass  of  1  lin.  a  in  kg. 
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Table  13.  Half-sectors  and  sectors  welded  copper  on 

kg/cn*. 


Key:  (1).  Half-sectors.  (2)  .  at  angle.  (3).  Sector  at  angle.  (4) 
Sizes/dimensions  in  mm.  (5),  flass  in  kg.  (6).  half-sector.  (7). 


sector. 


m  \m 
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Table  14.  Offtakes  welded  copper  on  ^-1  kg/ca*. 


^■srawr  <2>wm«r  &mmr  0ttrtas r 


Key:  (1).  at  angle.  (2).  Meld.  (J ).  half -sector.  (4).  sector.  (5) 

Sizes/dimensions  in  mm.  (6).  Hass  in  kg.  of  offtake  at  angle. 


SXfi 
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Table  15.  Transitions  welded  copper  on  4_«  kg/cs*  (HI  1146-60) 


I  (£ )  PtSMepU  ■  MM 

Mieei  i  m 

DyXDy 

L 

i 

D . 

5 

usxioo 

to 

18 

130 

108 

0.67 

150X100 

138 

30 

3.5 

1,28 

158 

150X135 

M 

38 

130 

0.88 

100X125 

308 

SO 

131 

3.87 

308 

3 

300X150 

154 

44 

156 

2.33 

250x150 

265 

58 

158 

5.99 

258 

250x200 

148 

40 

308 

3.87 

300  X  200 

2« 

48 

6.18 

308 

300x  250 

140 

32 

258 

4,49 

3V)  X  200 

IS  7 

02 

208 

11.2 

.150x210 

2IH 

47 

358 

258 

7.89 

350 x 3' >0 

ni 

36 

308 

5.39 

4*10x250 

347 

48 

260 

16.35 

400X300 

21*3 

58 

410 

310 

13.16 

*r*x  <50 

146 

34 

360 

7.06 

450X250 

4.10 

39 

21.93 

tV  x  v*0 

MX 

V. 

310 

15,57 

»*>X3'*0 

241 

3f* 

360 

14.11 

450X4U9 

1*3 

35 

410 

5.7$ 

Mixm 

433 

31 

310 

*4.87 

500x350 

am 

M 

1(0 

380 

30.38 

5»»lx4»4> 

214 

43 

4Kt 

M.79 

Si  4*  X  450 

IIS 

14 

480 

*.7t 

Key:  (1).  The  weld.  (2).  Sizes/diaensions  in  ne .  (3).  Hass  in  kg 
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Table  16.  T-connections  welded  copper  straight  lines  os  • 

kg/cs*  (HN  1147-60). 


|  )  P*M«ptl  >  MM 

“  (*) 

Mjcci  ■  U 

DJ 

t 

ion 

Iff 

WtfM 

H 

2.76 

iff 

I*) 

3.93 

iso 

211 

K9 

1 H  m  M. 

5.74 

*0 

» 

206 

3 

0.9 

n 

Iff 

17.63 

310 

an 

4 

14.1 

Ml 

an 

».n 

Note.  Material  -  duct  pulled  xs  soft  fros  copper  of  brand  m3 

according  to  GOST  617-64*. 

Key:  (1).  Sizes/dimensions  in  nm.  (2).  Mass  in  kg. 
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Table  17.  T-connections  welaed  copper  transitional  on  kg/ca* 

(NN  1  148-60). 


0. 

Piixeptt  1  MM 

to 

Mjcca  I  m 

L 

Lt 

S 

D'„ 

s. 

135X100 

1(0 

165 

130 

IK 

3.6 

laoxm 

311 

IK 

2.8 

2.  8 

i.a 

l«XW 

m 

8.48 

200X100 

300x131 

m 

IN 

3K 

» 

m 

m 

MS 

*.48 

300X150 

m 

m 

2,8 

8.8 

250x125 

250X150 

m 

348 

253 

388 

m 

m 

w.a 

14,48 

250X200 

381 

» 

8 

IT 

300X150 

300X200 

300X250 

318 

278 

301 

323 

308 

4 

ISS 

308 

288 

V 

4 

a.n 

23.88 

K.I 

350X200 

as 

MS 

a 

2M 

3(0X250 

3(0x300 

30 

343 

5 

4 

3M 

38,* 

Note.  Material  -  duct  pulled  j.s  soft  frca  copper  of  brand  H3 
according  to  GOST  617-64*. 


Key:  (1).  Sizes/dimensions  in  mm.  (2).  Hass  in  kg 
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Table  18.  T-connections  welded  copper  at  angle  of  45°  on 
kg/ci*  (HN  1149-60). 


Note,  Material  -  duct  polled  is  soft  frcn  copper  of  brand  N3 

according  to  GOST  617-64*. 


Key:  (1).  Sis ss/dimensions  in  urn.  [2).  Hass  in  kg 
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Table  19. 


Offtakes  the  beat  copper  with  slip-on  flanges  on 

kg/c  ■*. 
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2.  Soldering  of  edge  wasaers  see  on  drawing.  To  braze  PHTs  54 
according  to  GOST  1534-42.  Is  aliowed/assumed  the  replaceaent  of  the 
brand/mark  of  solder  depending  on  the  properties  of  transported 
product. 

Key:  (1).  at  angle.  (2).  after  soiuering  to  clean.  (3).  offtake.  (4). 
flange.  (5).  edge  washer.  (6}.  sizes/dinensions  in  mn.  (7).  Hass  in 
kg.  of  offtake  at  angle. 


m  ptSMtpM  •  MM 


BopruiMi 
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notes:  1.  The  sizes/diaensions  of  flanges,  with  exception  of  the 
bore  D0,  correspond  to  GOST  1272-&7. 

2.  Material  -  steel  or  brand  it. 3  according  to  GOST  380-71. 

Key:  (1).  For  ducts  froa  Nwith  welded  edge  washers 

.  (2).  Duct.  (3).  Fra  age.  (4).  sizes/diaensions  in  an.  (5). 

quantity  of  holes.  (6) .  Mass  in  xg. 

Page  290. 

3.  Tubes  copper  and  brass  turn-walled  (GOST  11383-65). 

Tubes  copper  and  brass  thin-walled  prepare  froa  copper  of  brands 
Ml,  M2,  M3  (GOST  859-66)  and  orass  of  brands  L96,  L68  and  L63  (GOST 
15527-70)  the  following  sizes/d ruiensions  in  oi: 


the  outside  diameter:  1.5;  1.t>;  2;  2.2;  2.4;  2.6;  2.8;  3;  3.2; 
3.4;  3.6;  3.8;  4;  4.5;flb;  o;  /;  7.n;  8;  8.5;  9;  9.5;  10;  11;  12;  13; 
14;  15;  16;  17;  18;  19;  io;  21;  22;  24;  28; 


the  wall  thickness:  0.15;  0.2;  0.25;  0.3;  0.35;  0.4;  0.45;  0.5; 
0.  6;  0.65;  0.7. 
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Due  to  the  state  of  the  material  of  tube  they  supply:  solid  (not 
annealed)  from  copper  and  brass  of  brand  L96,  solid  after 
low-temperature  annealing  of  brass  of  brands  L63  and  L68  and  soft 
(annealed)  with  the  ratio  of  diameter  to  wall  thickness  not  more  than 
20. 


Depending  on  designation/purpose  the  tubes  prepare  the  common 
and  increased  precision/accuracy. 


Tubes  supply  by  lengtn  from  1  to  3  m,  and  with  D*  mm  can  be 
supplied  in  bays. 


The  computation  of  mass  1  nn.  m  of  tubes  determine  from  the 
formula 


0 


1000 


where  y  -  the  density  of  metal,  tanen  for  copper  and  brass  of  brand 
L96-8.9;  for  brass  of  brand  Loa-d.  t>  and  for  brass  of  brand  L63-8.5; 


Dn  -  outside  diameter  of  tube  in  mm; 


S  -  wall  thickness  in  mm. 
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The  chemical  composition  or  the  metal  of  tubes  is  given  in 
“Tables  13  and  15,  chapter  l,  and  mechanical  properties  are  given  in 
Table  22. 

Page  291. 

§4.  Ducts  and  parts  of  conduits/manifolds  are  brass. 

1.  Ducts  brass  pulled  and  pressed  (GOST  494-69)  . 

Ducts  brass  prepare  pulled  and  pressed. 

Due  to  the  state  or  materiar  pulled  ducts  supply  soft  (H)  - 
annealed  and  semi-solid  <nT)  -  alter  lov-temperature  annealing. 
Sizes/diraensions  of  pulled  ducts  in  mm: 


the 

outside 

dia  mete 

r: 

i;  4, 

i  5 ; 

6 ; 

7;  8; 

1  9; 

10; 

iis 

12; 

13; 

14; 

15; 

16; 

17; 

18; 

19; 

20; 

21; 

23; 

24; 

25; 

26; 

27; 

28; 

29; 

30; 

31; 

32; 

34; 

35; 

36; 

37; 

38; 

4d; 

42; 

45; 

46; 

47; 

48; 

50; 

51; 

52; 

54; 

55; 

58; 

60; 

64; 

65; 

70; 

75; 

7fa; 

9d; 

do ; 

90; 

93; 

96; 

97; 

100 

• 

the 

wall  thickness; 

0. 

5 ;  0. 

.  75; 

i; 

1.5; 

2; 

2.5; 

3; 

3.5; 

4; 

4.5; 

5;  6;  7;  8;  10. 
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The  pressed  ducts  supply  uy  sizes/diaensions  in  aa: 


the 

outsid 

e  diameter: 

2 

i; 

22; 

23; 

24; 

25; 

26; 

27; 

28; 

29;  30; 

31  ; 

32; 

33;  34; 

35; 

36;  37; 

38; 

39; 

40; 

42; 

43; 

45; 

46; 

47 

;  48;  50; 

51; 

52; 

53;  54; 

55; 

58;  59; 

60 ; 

63; 

65; 

68; 

70; 

72; 

73; 

75 

;  80;  85; 

90 ; 

92; 

9  5;  100 

;  105;  110; 

1 

12; 

115 

;  120;  123; 

125; 

130 

5  1 

35;  140; 

145 

;  150 

;  155; 

160; 

165;  170 

;  1 

75; 

180; 

185 

;  190;  1 

95. 

the 

vail  t 

hickness:  1. 

5 

;  2 

• 

5;  3 

;  3. 

5;  4 

:  4. 

5;  5 

;  5 

.5;  6;  6.  5 

7; 

7.5; 

8;  8.5; 

9; 

10;  11.5 

• 

12 

•  b  • 

14; 

15; 

17.5 

;  20 

;  22 

.5; 

25;  27.5; 

30;  32.5;  35;  37.5;  42.5. 

Sizes/dimensions  ana  muss  or  the  frequently  used  brass  ducts  are 
given  in  Table  23. 

The  chemical  composition  anu  mechanical  properties  of  the  metal 
of  brass  ducts  are  given  in  Table  15,  chapter  I. 

Ducts  are  tested  vita  hydraulic  pressure  50  kg/cm2,  and  also  on 


extension  and  flattening 
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Table  22.  Mechanical  of  tae  properties  of  the  aetal  of  tubes 


Key:  (1).  Brand/aark  of  aetal  or  alloy.  (2).  kg/aa2.  (3).  it 
less.  (4).  Tubes  (soft,  (b)  .  Tuoas  (solid. 
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2.  Ducts  and  part  of  brass  conduits/aani folds. 

Wrought  pipes  and  pacts  of  brass  conduits/aanif olds  to  operating 
pressure  6  kg/cm2  prepare  rram  latten  brass  of  brand  L63  (GOST 
[  TOOT  -  All-union  State  Standard]  15527-70  and  GOST  931-70)  on  the 
standards  of  machine-building  UN  113-60  -  HN  1124-60,  but  the  parts 
of  conduits/manifolds  to  operating  pressure  200  kg/ca*  -  fro*  brass 
of  brand  L63,  LZhMts 59- 1-1  and  L359-1  (GOST  15527-70)  on  the 
standards  of  machine-building  MN1125-60  -  UN  1134-60.  Ducts  and  parts 
are  intended  for  a  work  in  the  permissible  on  aggressiveness  media  at 
temperature  from  -196°  to  +120°C. 

During  the  manufacture  of  ducts  and  parts  allow/assume  any  fora 
the  welds,  which  ensures  the  uniform  strength  of  the  weld  with  base 
metal . 


During  the  weld  of  tne  parts  between  themselves  or  with  ducts 


longitudinal  welds  must  be  misaligned  not  less  than  by  100  am 
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Ducts  and  parts  of  conduits/uani folds  with  operating  pressure  6 
kg/cm2  test  to  test  hydraulic  pressure  9  kg/ci2,  but  with  operating 
pressure  200  kg /cm2  -  tc  test  pressure  300  kg/c»2. 

The  enumeration  of  the  standardized  parts  of  conduits/manif olds 


and  their  basic  dimensions  are  given  in  fables  4,  5,  6,  7,  8,  24,  25, 
26,  27,  28,  29. 


DOC  =  79134712 


PA  HE 


</<// 

Table  23.  Ducts  brass  pulled  and  pressed  (GOST  494-69). 
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aluminum  alloys  on  f!N  1100-60  -  MN  1111-60  (table  4,  5,  6,  7,  8), 
besides  the  brass  parts  from  oy-m,  for  which  wall  thickness  is 
accepted  by  4.5  mm  instead  of  4  mm  for  aluminum  ones. 

During  the  determination  or  the  mass  of  brass  parts  to  accept  K=3.  05 
to  the  appropriate  mass  cf  parts  from  aluminum  alloys. 

2.  On  part,  noted  by  asterisk 

standards  in  handbook  are  not  given  (except  NN  1130-60). 

Key:  (1).  Designation  of  parts.  (2).  kg/cm2.  (3).  Number  of  standard. 
(4)  .  Number  of  table  in  this  chapter  (5)  .  Ducts  ([welded.)  (6)  . 
Half-sectors  (welded  at  angle).  (7).  Sectors  (welded  at  angle).  (8). 
Offtakes  (welded  at  angle).  (9).  three-sector.  (10).  four-sector. 

(11).  Offtakes  longitudiuall y (welded  at  angle).  (12).  Transitions 
(welded.)  (13).  offtakes,  oent  at  angle.  (14).  Transitions.  (15). 
T-connections.  (16).  straight  lines.  (17).  transitional.  (18).  with 
two  transitions.  (19).  connections  (end-type^  (20).  Connecting  pipe. 
(21).  Nipples.  (22).  Nuts  (cover.)  (23).  Plies  (fiber.)  (24).  Technical 
requirements. 


1 
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Table  28.  T-connections  transitional  brass  kg/c*2  (MN 

1128-60)  . 


Key:  ( 1) .  Hass  in  kg 
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§5.  Ducts  bronze  (GOST  1208-54). 

Ducts  bronze  pressed  prepare  from  bronze  of  brands/marks 
',s 

Br  AZh  Mtsl  O^and  BrAZh  N 1 0'1  according  to  GOST  of  493-54  following 
sizes/dimensions  in  mm: 


the  outside  diameter:  it-  ft at  Ofc  lit  n>  tk  9k  tfc  He  ms- 

100;  110;  110;  «»;  l».  13»;  iVlt  lilt  3;  WloT**!  St. 


the  wall^ thickness:  7*  lOs  U*  jg,  17*  *  **  *  j*  ** 

Sizes/diraensions  and  mass  of  the  frequently  used  bronze  ducts 
are  given  in  T ables  30. 

The  chemical  composition  ana  the  mechanical  properties  of  the 
metal  of  bronze  ducts  are  given  in  Table  16,  chapter  I. 
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AZhMtsI 0- 3- 1 . 5  with  a  density  o t  7.5.  During  the  conputation  of  the 
nass  of  ducts  for  bronze  of  brana  arA2hNlO-4-4  to  accept  K=1.027. 


Key:  (1).  Outside  diameter.  (2).  rtass  of  1  lin.  ■  of  ducts  in  kg 
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§6.  Ducts  lead  (GOST  167-69). 

Ducts  lead  pressed  prepare  Iron  lead  of  brands  SO,  si,  S2  and  S3 
(GOST  3778-65*)  the  following  sizes/dimensions  in  aa: 

the  outside  diaaeter:  IS;  IS;  19;  20;  2t:  22;  23;  24;  3S;  26;  27;  28; 

St;  3D;  31;  32;  33;  34;  36;  36;  37;  38;  39;  40;  41;  42;  43;  44;  45;  46;  47; 

46;  49;  SO;  SI;  S2;  S3;  54;  56;  56;  57;  56;  69;  60;  61 ;  62;  63;  64;  65;  66;  67: 

86;  .46;  76;  71;  73;  73c  74;  75;  76;  78;  79;  80;  83;  64;  67;  86;  89;  92; 

93;  94;  98;  104;  108;  114;  118;  124;  128;  141;  145;  166;  170; 

the  wall  thickness:  2;  2.5;  3;  3.5;  4;  5;  6;  7;  8;  9;  10. 

Sizes/dimensions  ana  mass  of  the  frequently  used  ducts  are  given 

inTable  31. 

The  chemical  composition  of  lead  ducts  is  given  in  Table  17, 
chapter  I, 
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Chapter  VIII. 

DOCTS  AND  PARTS  OF  CONDUITS/MANiPOLDS  F  ROB  PLASTICS  AND  STEEL  WITH 
INTERNAL  CORROSION-RESISTANT  COATINGS. 

§1 .  Plastic  ducts  and  parts  ol  conduits/manifolds. 

1.  General  information. 

Ducts  and  parts  of  condurts/manifolds  from  plastics^userf  for  the 
transporting  of  different  corrosion,  which  destroy  steel  products, 
and  also  as  the  substitutes  or  tne  expensive  ducts  from  high-alloy 
steel  and  nonferrous  metars.  Tne  utilization  of  plastic  ducts  of 
instead  of  steel  ones  aaXes  it  possible  to  lower  the  consumption  of 
the  alloy  and  high-alloy  steer,  to  raise  the  service  life  of 
conduits/manifolds  (because  or  tueir  high  corrosion  resistance)  and 
to  reduce  expenditures  ror  heat  insulation  as  a  result  of  their  small 
heat  conductivity. 


The  basic  physicochemical  properties  of  the  plastics  from  which 
are  prepared  the  ducts,  exaainea/considered  in  present  chapter,  are 
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given  in  Table  1. 

The  limits  of  the  use/a pplication  of  the  plastic  ducts 
(operating  pressure  and  temperature  of  product)  are  shown  in  Table  2 


Table  1.  Basic  physicocheaical  properties  of  plastics. 


Q)njnr- 

»0CT* 

■  t/CM* 

^npcnw  spawocra  »  am t/t*  | 

,  1 )  HimiDiuu  u.Tepiujii 

M  np> 

pacTnxc- 

■•rate 

cum 

y 

Bhhmijmct . 

1.38 — 1,46 

400-400 

900-1300 

800-1000 

noJMSTHJieH: 

(WmiokoO  imotiioctk  .  .  . 

0,92—0,93 

120—160 

120-170 

120 

(o\  BUCOKON  IIJIOTHOCTM  .  . 

0.33 

220-350 

200-300 

_ 

nojiHnpooHJie. . 

0.0 

300-360 

600-700 

600-700 

w 

♦  roponJiacT* . 

2.I-2.4 

140-316 

110-140 

♦  •O.THT . 

1.4— 1.7 

200 

400 

700-000 

Key:  (1).  Designation  of  material.  (2).  Density  in  g/cm3.  (3). 
Ultimate  strength  in  kg/cm*.  (4).  with  stretching.  (5).  with  bend. 
(6).  during  compression.  (7).  Polyvinyl  chloride  plastic.  (8). 
Polyethylene.  (9).  low  density.  (10).  high  density.  (11). 
Polypropylene.  (12).  Teflon.  (1J).  Faolite. 
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Table  2.  Characteristic  of  ducts  and  parts  of  conduits/aanif olds  from 


plastics. 


Key:  (1).  Standards,  technical  specifications.  (2).  Linits  of 
use/application.  (3) .  Sizes/dimensrons  in  am.  (4) .  Designation.  (5) . 
duct.  (6).  part  of  con d uits/aannoids .  (7).  kg/ca*.  (8).  Table.  (9). 

it  is  not  more.  (10).  Standards  of  Vladimir  chemical  plant.  (11). 
Polyvinyl  chloride,  (12).  Polyetnyiene.  (13).  from  polyethylene  of 
high  density.  (14).  Froa.  (1b).  to.  (16).  frca  low-density 
polyethylene.  (17).  Faolite.  (Id),  and  standard.  (19).  Polypropylene 
(20).  manufacturing  plants.  (21).  Teflon.  (22).  TKt  <nme 
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Polyvinyl  chloride  piastre  (solid  polyvinyl  chloride)  obtains 
from  pure/clean  polyvinylchloride  resin  with  stabilizer  (amines, 
oxides  of  metals,  etc.);  it  has  high  mechanical  strength,  it  yields 
to  machining,  is  welded  and  it  is  cemented.  Proa  polyvinyl  chloride 
plastic  are  prepared  the  ducts,  tne  parts  of  conduits/aanifolds,  the 
valves/gates  and  the  taps/cranes.  The  mechanical  Fr°Perties  of 
polyvinyl  chloride  plastic  do  not  change  at  temperature  from  10  to 
50°c.  Plain  disadvantage  in  polyvinyl  chloride  plastic  is  its 
brittleness  at  temperature  rower  than  zero,  and  also  tendency  toward 
strain  with  the  long  effective  loads. 

Polyethylene  of  low  and  nigh  density  obtain  by  the 
polymerization  of  ethylene  respectively  with  high  -  about  1500  kg/cm 
and  low  -  2-6  kg/cmz  pressure.  From  polyethylene  are  prepared  the 
ducts,  shaped  parts,  fittmys,  sheets,  films,  etc.  Polyethylene 
yields  well  to  machining,  easily  is  pressed  and  it  is  cast  under 
pressure. 

The  polypropylene,  which  is  the  polymer  cf  propylene,  has  the 
major  advantage  before  polyvinyl  chloride  plastic  and  polyethylene; 
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its  mechanical  properties  at  elevated  temperatures  (to  +100°C)  change 
very  insignificantly. 

Teflon  -  most  chemically  ana  thermally  stable  material  of  all 
known  plastics;  on  chemical  staniiity  it  exceeds  gold,  platinum, 
special  stainless  steel,  china  and  other  materials,  used  in  agressive 
media,  it  is  dissolved  net  in  one  solvent. 

Faolite  -  heat- reactive  material,  which  consists  of  resol 
phenol-formaldehyde  resin  and  filler  (asbestos,  graphite  or  guartz 
sand).  Depending  on  filler  faolite  they  mark  by  the  letters:  A  - 
asbestos;  P  -  sand;  T  -  graphite. 

Faolite  is  cemented  well,  and  it  also  yields  to  machining,  (lain 
disadvantages  in  the  faolite  are  Brittleness,  low  resistance  to  the 
bending  and  vibration  loads,  and  also  inadmissibility  of  a  large 
temperature  differential  oetwean  tne  internal  and  external  surface  of 
articles. 

The  fundamental  characteristics  of  ducts  and  parts  of 
conduits/manifolds  of  the  enumerated  above  forms  of  plastics  are 
given  in  Table  2. 


On  sizes/dimensions  and  tolerances  the  ducts  and  the  part  of 
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conduits/mani folds  from  plastics  must  satisfy  the  requirements  of  the 
corresponding  standards  of  machine-building ,  technical 
specifications,  and  also  factory  standards.  The  nass,  indicated  in 
tables,  is  given  as  reference,  and  deviation  froa  it  sorting  index  is 
not.  Ducts  and  parts  of  condurts/aanif olds  from  plastics  must  be 
stored  ir.  the  dry  closed  rooas  on  racks,  in  banks  (duct)  or  in  boxes 
(part),  far  from  heaters  and  in  the  places,  shielded  from  the 
straight/direct  effect  of  solar  rays/beams. 

2.  Ducts  and  part  of  ccnduits/manirolds  from  polyvinyl  chloride 
plastic. 

Polyvinyl  chloride  oucts  and  parts  of  conduits/manifolds  produce 
on  **»— 2 JS  and  6  kg/cmz  on  the  standards  of  Vladimir  chemical  plant 
(Table  3-6).  Ducts  prepare  by  tne  extrusion  through  special 
matrices/dies  on  hydraulic  presses  (pressure  forging),  and  the  parts 
of  conduits/raanif olds  -  irom  polyvinyl  chloride  ducts  by  flexure  and 
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Table  3.  Ducts  in  the  part  or  cond uits/aanif olds  froa  polyvinyl 


chloride  plastic  on  the  standards  of  Tl&diair  chesical  plant. 
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B 

fl 

5.02 

7.36 

6.25 

Key:  (1).  Ducts,  offtakes  and  T-connect ions  (sizes/diraensions  in  mm). 
(2).  Offtakes.  (3).  Ducts  along  the  normal.  (4).  at  angle  of  45° 
along  the  normal.  (5).  at  angle  of  90°  along  the  normal.  (6). 
T-connections  (welded  along  tne  normal) .  (7) .  Bass  in  kg.  (8) . 

kg/cm2.  (9).  ducts,  (10).  offtakes  at  angle.  (11).  it  is  branch. 

(12).  1  running  meter  of  pipe.  (13).  Prom.  (14).  to. 
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Table  4.  Flanges  polyvinyl  c&iouae  free  on  the  flanged  duct  and 
branch  connections  terminal  polyvinyl  chloride  with  slip-on  flanges 
on  flanging  (sizes/diaensions  in  nn) . 


+JMNUM  HO  ■OpMIHH  M3  66-128 

ffi  Fhil  , 


[  S\  n«Tf  y6«H  M  Mfl 
'  M3  6*-!» 


ft\t  —  mrpyflo*; 
l5  nett  HmnuacroMil 


BX3  06-125 


80  |  55 
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2.  Branch  connection  -  from  duct  on  VKhZ  06-124;  »„  A  $  -  see  Table  3. 

Key:  (1).  Flanges  along  the  normal.  (2).  Branch  connections  along  the 
normal.  (3).  1  -  branch  connection;  2  -  flange  polyvinyl  chlcride  on 
VKhZ  06-125.  (4).  kg/cm2,  (b).  quantity  of  holes.  (6).  Bass  in  kg. 

(7).  flange.  (8).  flanged  nozzle. 
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Table  5.  Offtakes,  T-connectzons  and  cross  pieces  fro»  polyvinyl 
chloride  plastic  with  slip-on  flanges  on  flanging  (sizes/diaensio 

in  aa) . 


( 4)  T not  moot  no  lopauii  BX3  0*-UT 


I 
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the  notes:  1.  sizes/diaensions'V  3  and  8  -  see  Table  3. 

2.  Flanges  -  see  Table  4. 

Key:  (1).  Offtakes.  (2).  at  angle  of  45°  along  the  noraal.  (3).  at 
angle  of  90°  along  the  noraal.  (4) .  T-connections  along  the  noraal. 
(5).  Cross  pieces  along  tne  noraal.  (6).  kg/ca*.  (7).  offtakes  at 
angle.  (8).  T-connecticn.  (9).  cross  piece.  (10).  Mass  with  flanges 
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Table  6.  Transitions  polyvinyl  chloride  with  slip-on  flanges  on 
flanging  along  the  normal  VK hi  ao-134  (sizes/dimensions  in  mm). 


Hcboxmih  3 


Performance. 
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3.  Ducts  and  part  of  conduits/aauifolds  fro*  polyethylene. 

of  all  plastic  ducts  in  recent  years  the  widest  acceptance  for 
manufacturing  the  technological  conduits/manifolds  received 
polyethylene  ducts.  They  are  considerable  (to  40o/o)  wore  easily 
polyvinyl  chloride,  they  are  cold- resistant  (to  -65°C)  and  elastic, 
thanks  to  which  it  is  possible  to  prepare  the*  large  length,  to  coil 
up  (at  temperature  not  higher  than  30°C)  and  in  this  form  to 
transport.  The  combination  of  elasticity  and  cold-resistance  of 
polyethylene  ducts  provides  the  reduction  of  original  form  after  the 
removal  of  the  loads,  caused,  tor  example,  by  the  freezing  of  water 
in  the  polyethylene  ducts;  after  the  thawing  of  ice  the  deformed  duct 
again  assumes  previous  feta  and  sizes/dimensiens. 

Polyethylene  ducts  produce  rour  types: 

a)  light  L,  calculated  for  the  maximum  operating  pressure  »  2.5 
kg/cm* ; 

b)  medium-light  SL  -  to  pressure  4  kg/cm*; 


DOC  =  79134712 


PAGE  ¥t9 


c)  average/mean  S  -  to  pressure  6  kg/caz; 

d)  heavy  T  -  to  pressure  10  Kg/cm2. 

FOOTNOTE  1 .  Maximum  operating  pressure  shown  for  the  transporting  of 
water  with  20°C.  ENDFOOTNGi’E. 
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Table  7.  Ducts  from  lov-uensity  polyethylene  (MRTU  6-05-918-67) 
(sizes/diaensions  in  aa,  mass  of  1  running  a  in  kg.)< 


Notes:  1.  Naterial  of  duct  -  loa-density  polyethylene  of  brand 
17601-006  according  to  liGSi'  16  337-70. 

2.  Ducts  in  diameter  from  20  mm  aud  more  supply  by  linear  segments  in 
long  6,  8,  10  and  12  m  witn  ny  manufacturing  tolerances  from  lengths 
indicated  *—50  mm.  Is  alloved/assumed  the  delivery  of  ducts  in  long 
5. 5  and  11.5  m. 

Key:  (1)  .  Type  of  duct.  (2)  .  class. 

Pa  ge  313. 

The  parts  of  cond uits/manifolds  from  polyethylene  are  prepared 
it:  essence  from  polyethylene  uucts  by  flexure  and  by  veld  (see 
Chapter  XIV). 
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The  structural  sizes/aiaensions  of  the  fabricated  aeabers  of 
conduits/manif olds  from  polyethylene  should  be  accepted  as  for  parts, 
from  polyvinyl  chloride  plastic. 

Riga,  Vilnius  and  Taaoovo  plants  produce  according  to  liaiting 
nomenclature  the  castings  or  conduxts/aanif olds  froa  high-density 
polyethylene  on  the  standards  or  machine-building;  enuaeraticn  and 
sizes /dimensions  of  these  parts  are  given  in^fabl*  9. 
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Table  8.  Ducts  from  high-density  polyethylene  (MBTU  6-05-917-67) 
(sizes/dimensions  in  n,  mass  or  1  running  ■  in  kg.). 


TM  Tpy*i 

1 _ ^ _ 

1  Off 

_ _ 

c 

^  1 

S 

Pi— 

S 

1%. 

s 

«  1 

^T. 

» 

_ 

2 

0,12 

at 

— 

— 

— 

— 

— 

_ 

2.3 

0,19 

1  * 

— 

— 

— 

2 

0,2 

2.9 

0.29 

« 

— 

— 

— 

— 

2.3 

0.29 

3,7 

0.44 

n 

— 

— 

2 

0.3! 

2.9 

0.45 

4.8 

0,68 

U 

— 

— 

3.1 

0,51 

3.0 

0.71 

5.8 

1.09 

7* 

1 

o.« 

2.9 

0,7 

4.3 

1.08 

8.9 

1,53 
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3.5 
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6.86 
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“ 

Notes:  1.  Material  of  ducts  -  high-density  polyethylene  of  brand 
20306-005  according  to  GOST  1b33d-70. 

2.  Ducts  supply  by  linear  segments  in  long  6,  8  and  12  ■  with  by 
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Table  9.  Parts  ot  conduats/aaniiolds  poured  froe  polyethylene. 


f'^yrojmmu  £lYrao4ama  ( hMytrii  cocM-C^TiMKa  koa 
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— 

Key:  (1).  Angle  plates.  (2).  T-connections.  (3).  Clutches  (uniting. 
(4).  Bushings  under  flauges.  (a).  Sizes/dimensions  in  me.  (6).  Hass 
in  kg.  (7),  angle  plate,  (d)  .  X-connaction .  (9).  clutch.  (10). 

bushing.  (11).  kg/cm*. 
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Made  of  all  plastics  used  only  faolite  articles  are  chemically 
stable  to  benzene.  Faolite  cond uits/manifolds  can  work  in  large 
temperature  range. 

Faolite  ducts  from  ^y  to  1i>d  mra  prepare  on  extruders,  and 
large-diameter  ducts  -  rrom  damp/crude  sheets  by  molding  in  wooden  or 
metallic  detachable  te mplates/patterns.  The  parts  of 

conduits/manifolds  are  prepared  u y  pressure  forging  in  metal  molds  or 
by  cementing  by  the  resin  luting  composition. 

For  an  increase  in  tne  service  life  the  internal  and  external 
surfaces  of  articles  made  of  taolite  they  cover/coat  with  Bakelite 
varnish. 

Faolite  articles  are  cnaract erized  by  significant  brittleness; 
therefore  during  transport  ana  zueir  assembly  one  should  be  cushioned 
against  shocks,  and  also  abrupt  cnanges  in  the  temperature. 

• 

X.n  the  case  of  damage  -  crack  formation,  after  splitting  off  or 
holes  -  faolite  articles  are  repaired  with  the  aid  of  the  resin 


/ '  Paanepy  a  jiji 
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Table  13.  Faolite  square  eloovs,  T-connections.  cross  pieces  and 

set-off  bends. 
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is 
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Note.  The  sizes/dimensions  of  collars  see  in  Table  11. 

Key:  (1).  Angle  plate.  [4).  T-connection .  (3).  Adhesive  veld.  (4). 
Cross  piece.  (5).  offtake.  (6).  aizes/dinensicns  in  nm.  (7).  nass  in 
kg. 
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Table  16.  Paollte  transitions  are  two-stage. 
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Note.  The  sizes/dimensions  of  collars  -  see  Table  11 

Key:  (1).  Sizes/dimensions  in  am.  (2).  Hass  in  kg. 
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Table  17.  Flanges  and  split  collars  are  steel  for  conduits/eanifolds 
from  faolite. 
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Note.  The  sizes/d imeasious  ot  flanges  for  cond uits/aanif olds 
from  faolite  are  not  standardized.  Mar.uf acturing  plants  are  produced 
from  according  to  their  technical  specifications. 

Key:  (1).  Duct.  (2).  Flanges.  (J).  Rings.  (4).  Bolts.  (5). 
Sizes/dimensions  in  mm.  (b)  .  guautity. 
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5.  Ducts  from  poly propyleae. 

Ducts  of  polypropylene  produce  on  MRTU  6-05-1045-67  three  types 

a)  type  C,  calculated  for  uaxiaun  operating  pressure  6  kg/c»2; 

b)  type  T  -  to  pressure  10  Kg/cn2; 

c)  type  OT  “  to  pressure  10  kg/cm2. 

Ducts  are  prepared  by  the  metnod  of  uninterrupted  auger 
axtrusior.  from  heat-  ana  lignt-staoilized,  granulated  polypropylene. 
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Table  18.  Flanges  split  pig  iron  for  conduits/manifolds  fron 
faolite 1 . 


FOOTNOTE  1.  See  note  to  Table  17.  HDPOOTBOTE. 


Key:  (1).  Duct.  (2).  Flanges.  (J)  .  Long  bolts.  (4).  Short  bolts.  (5) 
Sizes/d  intensions  in  mm.  (o)  .  guantity,  pieces. 
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6.  Ducts  from  teflon. 


Ducts  of  f 1 uoropl ast-u  produce  on  NRTU  6-05-987-66  to  the 
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operating  pressure: 


a)  for  ducts  fro«  D ,  to  100  an  inclusively  -  4  kg/cm*; 


b)  for  ducts  fro«  Dj  t coi  200  an  even  above  -  2  kg/cm*. 


Ducts  prepare  by  methoa  pressure  forgings  of  the  powder  of 


teflon  in  steel  duct-  matrix/die  with  the  subsequent  heat  treatment 
of  the  obtained  damp/crude  duct  <xz  temperature  of  375°C. 
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^fable  19.  Ducts  from  polypropylene  (MRTU  6-05-1045-67) 
4sizes/dimensions  in  mm,  mass  of  1  lin.  ■  in  kg.). 
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Notes:  1.  Ducts  supply  ny  linear  segments  in  long  6,  8,  10  and 

12  m  with  by  manufacturing  tolerance  from  the  length  indicated  *50 
mm.  Is  allowed/assum^d  ztie  delivery  of  ducts  in  long  5.5  and  11.5  g 
with  the  deviation  of  +  5G  mm. 

2.  Ducts,  intended  ror  household  drinking  water  supply  and 
transport  of  other  fcod  media,  must  be  prepared  from  formulas  of 
polypropylene,  matched  witn  organs/controls  of 
sa nit ar y-epidem iolog ical  service. 


Key:  (1).  Type  of  duct.  (2).  mass 
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Table  20.  Ducts  from  teflon  (MRTU  6-05-987-66). 
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Notes:  1.  Material  of  ducts  -  powder  of  teflon  of  brands  V  (B) 
(GOST  10072-62). 

2.  Length  of  ducts  fro*  1  to  J.2  m. 

3.  According  to  agreement  with  customer  ducts  can  be  supplied 
with  slip-on  flanges  on  flanging. 

Key:  (1).  Sizes/dimensions  in  mo.  (2).  Mass  in  kg. 

Page  324. 

§2.  Steel  tubes  and  parts  of  cona uits/ma ni folds  with  internal 
corrosion-resistant  nonmetailic  coatings. 


1.  General  information 
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Steel  tubes  with  internal  corrosion-resistant  nonaetallic 
coatings  are  intended  for  tae  transport  of  products  with  agressive 
properties.  By  construction/design  such  ducts  and  parts  are 
two-layer,  which  consist  of  steel  shell  (duct)  and  internal  lining 
layer  which  is  linked  with  shell  fro»  within^dif ferent  aetbods. 

The  majorities  of  union  couplings  and  parts  make  by 

dismountable/release  ones;  therefore  such  conduits/manifolds  consist 
of  the  set  of  separate  parts  witn  the  previously 
prepared/prefabricated  eleae nts/cells  of  connections. 

By  the  basic  types  of  internal  nonaetallic  coatings  are; 
rubberizing,  lining  plastics  (polyethylene,  pclyvinyl  chloride 
plastic,  teflon) ,  enamel.  F urtheiaore ,  is  used  coating  the  internal 
surface  of  ducts  and  parts  oy  glass  and  corrosion-resistant 
paints/colors. 

The  characteristic  of  ducts  and  parts  of  the  conduits/manifolds 
with  internal  corrosion-resistant  coatings,  prepared  with  industry  on 
all-Union,  branch  or  factory  standards,  is  given  in  Table  21. 
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Table  21.  Characteristic  or  steel  tubes  and  parts  of 
conduits/nanifolds  with  internal  anticorrosion  coatings. 


(?)  i9)  h 


I  ^Iipmoio?0  I  I 


0  +w 

Or  0  33—180  480-8000  40-48 

W»  +» 


Or  -IO  40-180  I  1000-8000  30-30 

*»  +** 


Or-IOS  50-300  1500-1000  46;  47 

*P+*0 


Or  0  80-00  100-3000  48-53 

8°  +300 


Key:  (1).  Designation  of  ducts  and  parts  of  conduits/nanif olds.  (2). 
GOST,  TU  standard.  (3).  Coating.  (4).  Limits  of  use/application.  (5). 
Sizes/dimensions  in  mm.  (6).  Nuauer  of  table  cn  this  chapter.  (7). 
duct.  (8).  part  of  cond  uits/aanir  olds.  (9).  material.  (10).  thickness 
in  am.  (11).  operating  pressure  V-.*  in  kg/cm*.  (12).  teaperature  of 
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product  in  °C.  (13).  internal  diameters.  (13a).  the  length  of  ducts. 

(14).  it  is  not  more.  (15).  Rubberized  (lined  by  rubber).  (16).  Based 
on  materials  GPI  of  Giproaetailurgmontazh.  (17).  Rubber,  ebonite. 

(18).  From  ...  to  ....  (19).  lined  by  polyethylene.  (20). 

Polyethylene.  (21).  (22).  lined  by  polyvinyl  chloride  plastic. 

(23).  Polyvinyl  chloride  plastic.  (24).  Lined  by  teflon.  (25). 

Teflon.  (26).  Lined  by  enamel.  (27).  Standards  of  Smela  Hachine 
Building  Plant.  (28)  .  Glass  enamel. 
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2.  Ducts  and  parts  of  conduits/manif olds ,  lined  by  rubber* 
(rubberized) . 


FOOTNOTE  *.  Is  comprised  on  tae  standards  of  nachine-building  to  th* 

\-nk[±77c-i>%/ 

parts  of  conduits/manifolds,  lined  by  rubber,  HN  5760-65/^  according 


to  the  nomenclature  of  the  parts  or  conduits/nanifolds  -  HSN 


120-69/MMSS 


OSS  R  ,  according  to  GOST  1256-67*,  1268-67*  and 


12830-67*  ,  and  also  on  standards  to  the  rectilinear  units  of 


conduits/manifolds,  lined  oy  ruboer,  developed  by  GP1 
Giprometallurgmontazh.  E  hDFOGTNOTE. 


i 
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Continuation  T able  23. 


• 

200 

977 

929 

0.68 

S3 

1577 

1529 

1.07 

77 

Q 

□ 

1.32 

•3,1 

sin 

3126 

2.1 

Ml  .2 

10 

921 

60.1 

1521 

84.2 

1921 

100.2 

3121 

148.3 

6 

250 

973 

927 

0,85 

73.4 

1573 

1527 

1.33 

107,3 

1973 

1925 

1.65 

130 

3173 

3127 

2.63 

197.7 

10 

917 

82,6 

1517 

116.6 

1917 

139,2 

3117 

207.1 

6 

000 

926 

1,02 

91,9 

1526 

1.6 

122.5 

1 9 

1.99 

159.6 

3126 

3.16 

241 

10 

916 

96.8 

ISIS 

139.8 

1916 

166,6 

3116 

248 

6 

350 

925 

1.18 

117,7 

1571 

1525 

1,85 

170,4 

1971 

1925 

2.3 

206,5 

3171 

3125 

A 

3,65 

310.8 

10 

915 

1.2 

128.2 

ISIS 

1.87 

180,9 

1915 

2.32 

216 

3115 

3.66 

321,3 

6 

400 

925 

1.33 

186.9 

1525 

9.. 

212, S 

1925 

2.61 

256.3 

3125 

4.14 

387.7 

10 

•IS  1.36 

164.7 

1615 

2.14 

230.4 

1915  2.64 

274,2 

3116 

406.6 

Notes:  1.  Steel  shell  -  from  aucts  according  to  GOST  87  32-70  and 
GOST  8734-58**. 

2.  Flanges  for  ducts  of  performance  1  -  according  to  GOST 
1255-67*  and  GOST  1268-67*,  performance  fcy  2  -  according  to  GOST 
12830-67*  and  GOST  1268-67*. 

3.  Coupling  dies  see  in  fable  22. 
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4.  Material  of  guaaing  -  runner  on  TU  38-5-815-67.  fT  - 
conventional  designations  or  the  surface  of  guaaing. 

Key:  (1).  Performance.  (2).  duct.  (3).  flange  flat/plane  welded.  (4). 
flange  (free.)  (5).  welded  ring.  (6).  guaaing.  (7).  flange  of  welded 
butt.  (8).  kg/ca2.  (9).  mass. 
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Notes:  1.  Offtakes  -  on  MSN  120-69/MHSS  USSR. 


2.  om  -  see  in  Table  23. 


3.  Flanges  -  according  to  GOSX  12830-67*. 
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2.  °*  -  see  in  Table  2  3. 

3.  Flanges  -  according  to  G0S1  12830-67*. 

Key:  (1).  T-connection .  (2).  ilange.  (3).  rubberizing.  (4).  kg/c 
(5).  Sizes/dimensions  ic  mm.  (faj .  sass  in  kg. 
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Table  26.  T-connections  tbe  steel  transitional,  lined  by  rubber, 
pj—t  and  10  kg  /cm2. 


U—l  — ^ - L  — J 

0)  (£S  (3^ 

I  —  tpoMhk;  3  —  4>Jl*Htu.  3  —  ryuimpouca 


P«»M«pU  1  MM _  F 

s  s,  1  L  |  L,  *'  •" 

94  |  90  0,06  |  5.31 

100  I  96  7,3 

3  5  2  5  j  ®'®*  " 

*’  1H  |  104  6,7 


PUHCPU  »  . 


•"  I 


163  |  0,35  | 


134  110  0.06  9,63 


114  110  0.0 


|I6 


3.6  3.5 


0,11  13,4 

0,13  I  11.9 


0,15  16,1 


300x  300 


0;i6  16.2 
IIP  0,3  21,3 
148  0,31  17,1 


117  |  0,48 
m  I  0.36 
347  |  0.89 
240  I  0.65 


MS  0,81 
373  0.63 
370  0,91 
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Notes:  1.  T-connections  -  on  MSN  ’120-69/MMSS 

in 

2.  -  see4 Table  23. 


3.  Flanges  according  to  GOST  12830-67*. 

Key:  (1).  T-connectlon .  (2).  flange.  (3).  gumming.  (4). 
(5).  Sizes/dimensions  In  mm.  (6).  Mass  in  kg. 


USSR. 


2 

kg/cm  . 
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Table  28.  inserts  steel  L*100  lined  by  rubber,  os  **—•  and  10 
kg/ce*. 


Motes:  1.  Duct  -  according  to  GOST  8732-70  and  GOST  8734-58** 
°h  aal  S  -  see  in  Table  23. 

2.  Velded  rings  -  according  to  GOST  1248-67*  (see  Chapter  If). 


Key:  (1).  duct.  (2).  welded  ring.  (3).  rubberizing.  (4).  kg/cs*.  (5). 
Sizes/diaensions  in  as.  (6)  .  flass  in  kg. 
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Table  29- 

Rings  on  ~  b>  and  10  Kg/cm*. 


9*  Ian  ■* 
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|V  M»«« 


f 
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1 1/\  PnmfH  «  mm 

v  (S'*  .  M  I 

°7 

0 

D, 

4 

4. 

- 

ryMMwpoftaimoro 

II 

*i— >n 

8»40. 

8—11 

m 

« 

B 

71 

M 

37 

0,31 

0,86 

O.SI 

0,0$ 

10 

B 

79 

0,41 

0,73 

i.os 

0.07 

B 

SO 

90 

SI 

41 

B 

0,3$ 

0,83 

D 

0.06 

s 

.0* 

U 

0,52 

0,92 

1.32 

0.0® 

• 

B 

fl 

no 

101 

B 

B 

D 

'jjj| 

1.23 

10 

m 

113 

0,68 

1,29 

1,75 

0,11 

1 

i 

IIS 


t.17 


1.68 


*•>'  tut  * 
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Table  30.  3.  Ducts  and  pacts  ot  conduits/aanifolds,  lined  by 
polyvinyl  chloride  plastic  ana  polyethylene.  Eucts  steel,  lined  by 
polyvinyl  chloride  plastic  and  by  polyethylene  (GOST  10762-64). 


T*mt 

V  ’“I  1  — ' 


3T5- 


•mr  / 


6»  7i) 

/  —  Tpyfia;  f  —  puhhoM  kojuuo;  J  —  ^jimu  cm6c 


cm4omwI 


• 

11.74 
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Continuation  table  30. 


1 

d 

m 

130 

_ 

~ 

- 

II 

III 

mb 

140 

4.3 

4 

TWO  5* 

34 

- 

10 

38 

100 

ir.jT 

10.51 

1 

Or  50 
*>100 

*4 

140 

- 

- 

10.50 

II 

III 

MO 

1« 

4.1 

4.5 

»  6* 

- 

34 

- 

IM 

40.5 

m 

30.47 

Notes:  1.  Length  or  ducts  L  to  8  n. 

2.  Thread  at  ends  ci  ducts;  c»  to  50  ■■  -  Metric  (GOST 
9150-59*}  ;  oy  is  lore  than  50  nua  -  tube  cylindrical  (GOST  6357-52)  . 

3.  Tolerances  for  thread  according  to  plain  grade  of  fit  (GOST 
9253-59)  . 


4.  Onion  couplings  of  type  1  make  either  by  flanged  ones  or 
threading  ones  (on  couplings).  Union  couplings  of  the  type  II  lake  on 
half-flanges  on  MN  5034-t>j#  while  those  cf  the  type  III  -  on  slip-on 
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flanges  according  to  GOST  1U7b2-b4;  the  types  of  connections  of  ducts 
and  parts  of  the  conduits/aaaif olds,  lined  by  polyvinyl  chloride 
plastic  and  polyethylene.  -  see  caapter  XIV. 

5.  Steel  shell  -  froa  ducts  according  to  GOST  8732-70, 

8734-58**,  10704-63*,  10707-b3  and  3262-62.  Bings  threading  and 
flanges  -  see  Table  31  and  32. 

6.  As  lining  layer  use  ducts  forcing  from  polyvinyl  chloride 
plastic  on  basis  of  polyvinylchloride  resin  PF-4,  froa  lov-density 
polyethylene  of  brand  P2006-  v  and  high-density  polyethylene  brand 
P4  004-0. 

Key:  (a),  duct,  (b)  .  r  ubber  ting,  ic)  .  flange  (free.  (1).  Type  of 
duct.  (2).  Sizes/dimensions  in  am.  (3).  Hass  in  leg.  1  lin.  a  of 
ducts.,  lined.  (4).  thread.  (5).  PVC.  (6).  by  polyethylene.  (7).  Froa 
80  to  100.  (8).  Ducts. 
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The  ends  of  the  steel  shell  and  lining  layer  anst  be  cut  off  at 
right  angle  to  the  axis/axle  of  duct  and  cleaned  froa  barbs.  The  ends 
of  the  lining  layer  aust  not  have  strains  and  cuts. 

Ring  screw-threads  gauge  aust  be  covered  to  support  into  the 
end/face  of  duct.  Flanging  of  the  lining  layer  aust  fit  face  of  ring 
screw-thread  gauge.  The  surface  of  flanging  aust  not  have  gas 
inclusions,  barbs,  radial  folds  and  strains. 

The  internal  surface  of  the  lining  layer  and  the  external 
surface  of  its  protruding  ends  aust  be  saooth,  without  cracks,  gas 
inclusions  and  bulgings.  The  protruding  ends  of  the  lining  layer  and 
the  thread  of  steel  shell  aust  be  shielded  froa  aechanical  daaages. 
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T.bl.  31.  tings  threading  os  />,-(•  and  16  kg/cs*  (GOST  10762-64). 


|  (  /)  him)M  *  am 

£*) 

Mice*  I  u 

°y 

D 

* 

<1. 

B 

1 

ft 

40 

88 

41 

M  45x1. 5 

20 

7 

3 

0.73 

SO 

102 

SI  |  M56X2* 

72 

9 

4 

1 

65 

122 

®  (p)  Tpy«2  7. 

25 

1.4* 

*> 

138 

81  j  »  3* 

28 

f? 

1,91 

|  »00  j  15* 

10*  |  .  4* 

32 

I 

2.* 

*25  j  IBS  |  131  |  .  5" 

34 

ii 

4,24 

■V  |  212  |  IS*  |  .  «■ 

35 

».« 

Notes:  1.  Material  -  steel  of  brand  35  (GOST  1050-6  0**)  or  »£t.  4 
(GOST  380-71). 


2.  Thread  of  rings  o,*  40  and  50  an  -  netric  (GOST  9150-50*)  ; 
mote  than  50  as  -  tube  cylindrical  (GOST  6357-52). 

3.  Tolerances  for  thread  -  according  to  plain  grade  of  fit  (GOST 
9253-59)  . 

Key:  (1).  Sizes/diaensions  in  na.  (2).  Hass  in  kg.  (3).  Ducts. 
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"table  33.  Bnuaeration  of  the  standardized  parts  of 
conduits/aaaifolds,  Used  by  polyvinyl  chloride  plastic  and 


polyethylsas*  on  pr  - *•  and  16  kg/ca*  (placed  is  handbook) 


Notes:  1.  The  standards  of  aacnine-buildiag  are  propagated  to  the 
poured  pig  iron  and  steel  shaped  parts  to  and  16  kg/ca*,  lined 

by  polyvinyl  chloride  plastic  and  polyethylene,  intended  for  the 
assenbly  of  conduits/aanifolds  fron  the  lined  ducts  according  to  GOST 
10762-64,  which  transport  the  products  in  which  polyvinyl  chloride 
plastic  and  polyethylene  of  strut. 

2.  Baterial  of  housings  of  shaped  flanged  parts  on  *,-*  kg/ca*  - 
gray  caet  iron  of  brand/nark  is  not  below  SCh 18-36  (GOST  1412-70),  on 

p'rm*  kg/ca*  -  steel  of  brand  20L  (GOST  977-65*). 

3.  Baterial  of  half- flanges  on  -a  kg/ca*  -  gray  cast  iron  of 
brand/aark  is  not  below  schid- 48  (GOST  1412-70);  oa  V*”  kg/ca*  - 
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steel  of  brand  201  (GOST  977-65*). 

4.  Technical  requireaents  see  in  HM  5053-63. 

Key:  (1).  Designation.  (2).  kg/ca2.  (3).  Huaber  of  standard.  (4). 
table.  (5).  Half -flanges.  (6).  Bushings  bead.  (7).  polyvinyl 
chloride.  (8).  polyethylene.  (9).  offtakes  flanged  at  angle  .  (10). 
T-connections  flanged.  (11).  egual-flo*.  (12).  transitional.  (13). 
Transitions  concentric  flanged. 
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Ytbl*  3*.  Half-flanges  oa  P,-M  and  Id  kg/ca*  (■>  5034-63) . 


Note.  Sizes/diaensions  D,  D,  and  d  -  see  in  Table  36. 

Key:  (1).  Type.  (2).  opening.  (J).  Type  of  half-flange.  (4) 
Sizes/dieensions  in  ■■ .  (5).  Hass  in  kg. 


..  v_ 
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Table  35.  Bushings  bead  polyvinyl  chloride  and  polyethylene  (HI 
5035-63,  HI  5036-63)  . 


{  PUIttpH  *  MM 
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67 

« 

30 

4 
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4 
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R 

68 
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67 

38 
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7 
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MO 
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73 
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N 
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.« 

IS 

114 

IS 
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« 

6 

6 

31 

13 

l«l 

I»1 

_!^J 

M0 

14 

6 

43 

M 

Key:  (1).  Sixee/dieensioas  ia  aa.  (2).  Hass  100  pieces  of  bashings  in 
kg.  (3).  bushing.  (4).  polyvinylchloride.  (5).  polyethylene.  (6). 
polyvinyl  chloride.  (7) .  polyethylene. 
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Table  37.  offtakes  flanged  at  angle  of  30,  95,  90°,  lined  by 


polyvinyl  chloride  plastic  and  polyethylene  (HH  5090-63,  HM  5039-63, 


(dh  Pumph  •  am 

rat - 

Macti  tnaaa 
a  u 
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M 

S.7 

let®.  The  dtH/liNMiOM  o l  flaapw  see  in  table  36. 


■oyi  (1).  opening.  (2).  Siaoo/dieeaoieee  in  ea.  (J) .  kaa  la  p*rt  i, 
kg.  (6) .  and. 
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Table  38.  T-connectioaa  flanged ,  lined  by  polyvinyl  chloride  plastic 
aad  polyethylene,  oa  >,-»•  and  16  kg/ca*  (Bl  5041-63,  hi  5042-63) . 


Bote.Tke  sixes /dine aeieas  of  flanges  -  see  in  Table  36. 
Keys  (1).  sises/diseasioas  in  an.  (2).  Bass  of  part  ia  kg. 
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1.  Bict*  u«  intended  for  the  transporting  of  aedia  to  which 

polyethylene  of  struts,  with  the  temperatures:  froe  9  to  70®C  at  a 
pressure  to  16  kg/cn2;  froa  0  to  80°C  at  a  pressure  to  10  kg/cm2; 
from  0  to  90°C  at  a  pressure  to  6  kg/ca2. 

2.  Ducts  are  supplied  measured  length:  1200,  1250,  1300,  1400,  1500, 
1600,  1700,  1800,  1900,  2000,  2500,  3000,  3500,  4000,  4500,  5000, 
5500,  6000  aa,  and  also  off-aeasure  in  Halts  froa  1200  to  6500  aa. 

Ducts  in  long  to  1100  aa  inclusively  (bushings)  are  supplied  the 
aeasured  length:  100,  125,  150,  200,  250,  300,  400,  500,  600,  700, 

800,  900,  1000  and  1100  aa. 

3.  Onion  couplings  of  types  1  and  II  are  fulfilled  on  slip-on  flanges 
(see  Table  44),  and  type  III  -  on  disaountable/release 
staaped/die-forged  flanges  (see  Table  45). 
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4.  Steel  shell  -  fro*  ducts  according  to  GOST  8732-70  and  GOST 
8734-58*e. 

5.  is  linin9  layer  are  used  ducts  froa  high-density  polyethylene  on 
HBTU  6-05-917-67. 

Key:  (1).  Type.  (2).  duct.  (3) .  lining.  (4).  ring  screw-thread  gauge. 
(5).  sizes/di aensio ns  in  an.  (6).  thread.  (7).  Hass  of  1  lin.  a 
(without  rings)  in  kg.  (8).  Proa .  (9).  to. 
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Table  91.  Offtakes  are  the  steel,  lined  by  high-density  polyethylene 

(ChSf  O/Tlin  795-66)  (siaes/diaeasions  in  »,  Baas  in  kg. ) . 

(  rayitii  «o*  ynio*  »•  /T)Oi«ftl  r»yru*  no*  yrjoia  30.  (JIOnoM  CSCT.MO*  *u  yrJMM 

v  4S  ■  00*  .  30  ■  «T 
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54  0,71  I  0.77  I  0.84  I  0.07  I.0S  1.31 
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0.74  3.44 
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Mt«a:  1.  The  Halts  of  use/applicatioa  -  SM  sots  1  to  table  40. 


2.  Vail  thickness  of  steel  shell,  lining  layer  and  sizes/disensions 
of  ring  screw-threads  gauge  -  see  Table  40*  sizes/disensions  of 
flanges  -  see  Table  44. 

3.  Cosposite/cospound  offtakes  are  produced  with  angle  ar=30  and  45°. 

Key:  (1).  Offtake  bent  at  angle.  (2).  Offtake  of  cosposite/cospound 
at  angle  of  30  and  45°.  (3).  Mass.  (4).  for  offtakes  at  angle.  (5). 
bent  offtakes  at  angle  a  (without  flanges).  (6).  cosposite/cospound 
offtakes.  (7).  kg/cs*. 
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2.  Sizes/diaensions  D  and  b  -  see  Cable  40. 

3.  Steel  shell  -  fros  ducts  according  to  GOST  8732-70  and  8734-58**, 
lining  layer  -  see  note  by  5  to  table  40.  Performances  of  the  lining 
layer  -  welded. 

4.  According  to  agreement  with  customer  T-connections  are  produced 
with  threading,  welded  rings  or  with  welded  flanges. 

Key:  (1)*  Onit.  (2).  Sizes/diaensions  in  aa.  (3).  Hass  in  leg. 


DOC  *  79134714 


page  mS~$ 3 


DOC  *  79134714 


PAGE 


coatiaaatioa "fable  44. 


Ilia  aotaa:  1.  latarial  of  flaagea  -  steal  of  bread  £t.  3,  it.  4  (GOST 
380-71*)  . 

2.  See  Pig.  to  table  32. 

Key:  (1).  Sises/diaensioas  la  aa.  (2).  Holes.  (3).  kg/c m* .  (4). 
gaaatity.  (S) .  Baas  la  kg. 


.’a., 
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Table  45.  Flanges  disacuntable/rslease  staaped/die- forged  for  the 
conduits/aanifolds,  lined  by  polyethylene  (based  on  aaterials  of 
priaary  oral  old-tabe  pleat) . 
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Rotes:  1.  Sizes/diaensions  0 ,  0t#  0o»  d  and  gaantity  of  bolt  holes 
see  Table  44. 

2. Material  of  flanges  -  steel  of  brand  &t.  3,  St.  4  (GOST  380-71). 
Key:  (1).  Sizes/diaensions  in  aa.  (2).  kg/ca*. 


Page  362. 
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4.  Ducts  and  parts  of  conduits/aanifolds ,  lined  by  teflon. 

The  cond ait s/sani folds,  lined  by  teflon*  are  intended  for  the 
transport  of  the  agressive  aedia  (to  which  teflon  of  struts)  without 
the  limitation  of  concentrations  at  teaperatures  froa  >195  to  +250°c 

and  pi  to  C  kg/c*z . 


cryw^.. 
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table  46.  Ducts  steel,  lined  by  teflon,  on  pi~ •  kg/ca*  ( DTS 
(DeputMBUl  Tecknicnl  specifications)  50-48-65)  . 


Votes:  1.  The  coupling  dies  of  flanges,  disasters  and  quantity  of 
bolt  holes  -  according  to  GOST  1234-67*.  pymW  kg/ca2. 

2.  Ducts  are  produced  indicated  in  order  length. 

3.  As  steel  shells  use  ducts  according  to  GOST  8732-70*;  lining  layer 

-  teflon  of  brands  A,  1,  c  -  according  to  60ST  10007-62*. 

Key:  (1).  Sixes/diaeasions  in  sn.  (2).  Vase  (sithout  flanges)  in  kg. 
(3).  To. 
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Page  363. 

Table  47.  Offtakes,  T-connections  and  cross  pieces,  lined  by  teflon 
oe  P»— '  •  kg/ca*  DTS  (Departaental  Technical  Specifications) 

50-44-65)  . 


Notes:  1.  The  connecting  sxzes/diaensions  of  flaafee,  dla  carters  and 
quantity  of  bolt  holes  -  according  to  GOST  1234-67*,  kg/ca*;  b 
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ca  in  Table  46. 

2.  T-coanectioas  aad  cross  piece  produce  with  welding  of  coaaecting 
pipe  for  ^r"1  50-250  aa  according  to  knot-type  I;  for  oy-»  aa  - 
according  to  knot-type  XI;  according  to  agreeaeat  vith  caatoaer, 
T-connections  and  cross  pieces  of  all  °y  caa  be  carried  out  with 
welding  of  connecting  pipe  according  to  knot-type  II. 

3*  Steel  shells  and  lining  layer  -  see  note  by  3  to  Table  46;  S  and 
.*♦"  aee  la  Table  46. 

Key;  (1).  Offtake.  (2).  T-coanection.  (3).  Cross  piece. 
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5.  Ducts  and  part  of  enaaelled  conduits/aanifolds  (on  standards  of 
Saela  Machine  Building  Plant). 


Ifcble  48.  Baaaelled  dacta  oa  P,-»  kg/ca*. 


ia  Table  49, 


2.  Thickness  of  the  layer  of  enaael  0.4- 1.5 


Key:  (1).  Bnaael.  (2).  Sizes/diaensions  in  aa.  (3).  Bass  in  kg. 
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Table  49.  Sizes/diaensions  of  the  flanges  of  ducts  and  parts  of  the 

eaaeelled  coBdaits/ean if olds  is 
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~Eable  SO.  Offtakes,  T-conaections  and  cross  pieces  enaaelled  on 
p>-*  kg/ca*. 


(Aormm  Uhtaciwmu 


Note.  The  sizes/diaensions  of  flanges  -  see  Table  49. 

Key:  (1).  offtakes.  (2).  Cross  pieces.  (3).  Enaael.  (4). 
T-connections.  (5).  si zes/diaen axons  in  aa.  (6).  Hass  in  kg.  (7). 
offtake.  (8).  T-connectxoa  and  cross  piece.  (9).  T-connection.  (10) 
cross  piece. 
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Table  52.  Inserts  eaanelled  on  P.-i  kg/ce* 


